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Forgings are Responsible for 
Durability of Milburn Products 


HE above photograph shows some 
of the forgings which are respon- 
sible for the lightness and durabil- 
ity of Milburn Torches and the accuracy, 
strength and _ sensitiveness of Milburn 
Regulators. 
The forgings are of tobin bronze—with 
a tensile strength of upwards of 50,000 
pounds per square inch. Such forgings 
are used for the valves, base and head of 
every Milburn Torch, as well as for such 
regulator parts as are subject to strain or 
accidental injury. 
The tubes shown above are of seam- 
less specially drawn nickeled silver with 


a tensile strength DOUBLE that of brass 


tubing and with triple thick walls. 
Thus it will be seen that in addition to 


4 NEW 


MILBURN TORCH 


Announcement will soon be made of 
a remarkable new combination weld- 
ing and cutting torch which cuts and 
welds with the same tip! To change 
from cutting to welding it is only 
necessary to TURN the tip. Saves 
time, saves labor, saves gas. 


Send in request now for 
information in advance 
of general announcement. 


Ask for Booklet No. 35 


THE ALEXANDER MILBURN CO., 1416-28 W. Baltimore St., Baltimore, Md. 


the patented features which have caused 
users of the Milburn Torches to report 
operating savings of upwards of 20%, 
these torches have been given the addi- 
tional features of long life, durability and 
lightness by the use of the bronze forg- 
ings and nickel silver tubes. These latter 
features -have made these torches almost 
immune from injury. 

Write for complete details and descrip- 
tions of the full line of Milburn Torches. 
Learn more about apparatus which has 
been standardized by leading railroads 
and industrials because of operating effi- 
ciency, and economy and made to give 
longer years of service because of su- 
perior materials fabricated by skilled em- 
ployees of 20 years experience. 














Quasi-Arc Electrodes Produced a High Quality Job With Remarkably 
Low Cost on These All Welded Oil Storage Tanks of 
720,000 Gallons Capacity 














Floor plates held flat in position by steel beams which are used 
later as roof supports. 
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First tank 60'-0” dia., 35'-0” high, completed; second in erection 
and preparation for foundation of third. 














Side plates being erected. 


Reliability, combined with Facility in Erec- 
tion, are features which must be seriously 
considered in the fabrication of constructions 
for the oil industry. 


The storage tanks illustrated are an outstand- 
ng example of how all-around economy can 
only be fully realized by utilizing the advan- 
tages of scientifically designed electrodes. 


Our experienced engineers are prepared to prove in a practical way how 
manufacturing costs can be distributed over electrodes, current and labor 
to increase your competitive capacity for welded constructions. 


QUASI-ARC INCORPORATED 


Sole Manufacturers of Quasi-Arc Electrodes and Welding Equipments and Consultants in Reference to their cApplication 


11 WEST 42nd STREET, NEW YORK, N. Y. 
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Airco Cutting Reduces Costs In Many Foundries ‘ 


The ease and speed with which large risers can be cut off with 
conch contac aaa the Oxyacetylene cutting torch has been largely responsible for 
the present general success of making ouane large castings. 
It has also materially reduced the cost of removing risers from 
casting of all sizes. 
Airco Oxygen and Acetylene, and Airco-Davis-Bournonville 
| AIRCO OXYGEN IS i Cutting Torches and Oxyacetylene Equipment have played a lead- 
oe ae ing part in the foundry for this work, as pioneers in the develop- 
ment of the economies of the Oxyacetylene Process. _ 
If you are interested in reducing Foundry costs, send a line to 
your nearest Airco District Office listed below. 


AIR REDUCTION SALES COMPANY 


Manufacturers and distributors of Airco Oxygen, Airco Acetylene, Airco National Carbide 
Airco-Davis-Bournonville Welding and Cutting Apparatus and Welding Supplies 












Buy 
Your Oxygen On 
Specification for Purity 














The Purest Oxygen Is 
Always the Most 
Economical 











Baltimore Cleveland Los Angeles Pittsburgh 
Birmingham Dayton Milwaukee Richmond 
Boston Detroit Minneapolis Seattle - 
Buffalo Emeryville, Calif. Oklahoma City St.Louis | 
Charlotte, N. C. Jersey City Philadelphia Wheeling . 
Chicago 





65 Plants Home Office—342 Madison Avenue, New York City, N. Y. —-_ 21 District ae 
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“RACO” RED LABEL ROD 


was used exclusively for welding 
the steel construction 


in the Ryan plane 


“THE SPIRIT OF 
ST. LOUIS” 











Manufacturers of 


OXY-ACETYLENE 
WELDING RODS Po A ie 

ELECTRIC WELDING RODS mericda s 

“RACO” COMPOSITE WIRE Standard 


FOR AUTOMATIC ELECTRIC 
ARC WELDING 


REID-AVERY CoO., Inc., PHILADELPHIA 
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No More “Lost Arts” 

EFORE the days of printing the mastery of the in- 

dustrial arts and crafts involved long and tedious 
training under a single teacher. Access to a variety of 
methods was difficult to obtain and discussions of tech- 
nique were rare, due to difficulties of communication. 
Great masters were not only unable to work together for 
the perfection of processes but also unable to make per- 
manent records of their methods. When they died their 
craftmanship would perish with them. The printed page 
of today is in strong contrast to those primitive days. 
Every known industry has its special periodicals which, 
week by week and month by month, build up an accurate 
and detailed history of industrial progress. No craftsman 
who can be reached by a mail carrier is isolated from in- 
timate contact with leaders in his industry in all parts of 
the world. Business papers, through editorial and ad- 
vertising pages, tell him how others are improving their 
work and what materials are available for such improve- 
ment. His vital problems are discussed from every angle 
by men who have solved them with notable success. And 
for the benefit of future generations of craftsmen every 
bit of our modern industrial progress is preserved, classi- 
fied, in the minutest detail. Thanks to the printing press 
there will be no more “lost arts.” 
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Buyers’ Index 


Readers of he Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus aud 


of 














ACETYLENE (Co = ay in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
International Oxygen Co. 
Prest-O-Lite Co. 
CE E CYLINDERS 
Keith Dunham — 
Pressed Steel Tank C 
Ariz LIQUEFACTION. ‘OXYGEN PRODUC- 
ING PLANTS 


G 
Keith Dunham Company 
Heylandt Sales Co. 


UMINO-THERMIC WELDING 

Metal & Thermit Corporation 
ALUMINUM SOLDER 

Crown Aluminum Solder Co. 

Miller Aluminum Solder Co. 

Weldene Corporation 
AaNNEALING FURNACES 

General Electric Co. 

*“estinghouse Ele¢ & Mfg. Co 
APRONS (Asbestos) 

Ideal Face Shiela Co. 


ASBESTOS INSULATED WIRE AND 
CABLE 


Central Steel & Wire Co. 


BLOW PIPES 
See “Torches.” 


The Welding Engineer Pub. Co. 
Electric Arc Cutting & Welding Co 

BKAZING OUTFITS 
Air Reduction Sales Co 
American Oxygen Service Co. 
Bastian-Blessing Co. 
Buckeye Oxygen Co. 
Craftsweld Equipment a 
Imperial Brass Mfg. U 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Alexander ilburn Co. 

odern Engineering Co. 

Oxweld Acetylene Co. 
Torchweld Equipment Co 
Victor Oxy-Acetylene Equipment Co. 
Williams & Co. 

BRONZE FILL ER RODS 
American Brass Co. 
Central Steel & Wire Co. 
Krembs & Co. 
Mueller Brass Co. 
Steel Sales Corp. 


BUFFERS 
Biax Flexible Shaft Co. 
R. G. Haskins Co 
N. A. Strand & Co. 
BUTT WELD 
See “Biectric Resistance Welders” 
CABLE (Arc Welding) 
Allan Mfe. & Welding Co. 
Central Steel & Wire Co. 
Electric Are Cutting & Welding Co. 
General Electric Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
Quasi-Arc Weldtrode Co. 
Una Welding and Bonding Co. 
U. &. L. Battery Corp. 
Westinghouse Klec. & Mfg. Co 
Wilson Welder & Metals Co 
CARBIDE 
Air Reduction Sales Co. 
National Carbide Co. 
hawinigan Products Corp. 
Inion Carbide Sales Co. 
CARBON (Blocks, Paste, Electrodes, etc.) 
Air Reduction Sales Co 
Central Steel & Wire Co. 
Electric Are Cutting & Welding Co. 
National Carbon Co. 
Oxweld Acetylene Co. 
CARBON BURNING EQUIPMENT 
Air Reduction Sales Co. 


Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & yy Co. 


A 
Modern Bngineering Co. 
Oxweld Acetylene Co. 
Torchweld Eauipment Co 
Victor Oxy-Acetylene Equipmesz* Co. 


CAST IRON SOLDER 
Crown Aluminum Solder Ca 
Weldene Corporation 


CONSULTING ENGINEER 
EB. F. Hollinger 
R. EB. Kinkead 


R. C. Pierce 


CONTRACT WELDERS 
8. O. 8S. Welding Corp. 
CUTTING ELECTRODES (Electric Arc) 
Allan Mfg. & Welding Co. 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Lincoln Electric Co. 
National Carbon Co. 
Una Welding and Bonding Co 
Westinghouse Elec. & Mfg. Co 
Wilson Welder & Metals Co. 
CYLINDERS (Acetylene) _ 
Keith Dunham Company 
Pressed Steel Tank Co. 


CYLINDERS (Oxygen, Hydrogen) 
Wm. Wharton, Jr. Co. 
DRILLS. PORTABLE ELECTRIC 


Biax Flexible Shaft Co. 
R. G. Haskins Co. 
Speedy Company 

N. A. Strand & Co. 


ELECTRIC ARC WELDING OUTFITS 
Allan Mfg. & Welding Co. 
Burke Blectric Co. 
Chicago Steel & Wire Co. 
Electric Are Cutting & Welding Co 
Electric Welding Machine Co. 
Fusion Welding Corporation 
General Bilectric Co. 
Goodman Blectric Machinery Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 
Lincoln Electric Co. 
E. A. Lundy > 
Northwestern Mfg. Go. 
Owen Electric Mfg. Co. 
Quasi-Arc [Incorporated 
Stoody Co. 
Una Welding and Bonding Co. 
Welding Service Co. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 
Wilson Welder & Metals Co. 
ELECTRIC RESISTANCE WELDERS 
Federal Bochine S Welder Co. 
General Hlectri 
Gibb Welding Machines Co. 
i Electric Machinery Co. 
R. Thomas Co. 
w ¥ h. Appliance Co, 


ELECTRODES (Carbon Arc Welding) 
See “Cutting Blectrodes” 


ELECTRODES (Metallic Are Welding) 
American Steel & Wire Co. 
Atlas Foundry Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Electrie Are Cutting & Welding Co. 
Fusion Welding Corporation 
General Electric Co. 
Gibb Welding Machines Co. 
C. H. Hollup Corporation 
Koro Corporation 
Lincoln Electric Co. 
Page Steel & Wire Co 
Quasi-Arc Incorporated 
Reid-Avery Co. 
Roebling. John A., Sons Co. 
Seneca Wire Mfg. Co. 
Standard Steel @& Wire Co. 
Corp. 


Stoody Company 

Una Welding and Bonding Co. 

Waters Are Welding Corp. 

Welding Service Co. 

Wickwire Spencer Steel Corp. 

Williams & Co. 

Wilson Welder & Metals Co. 
ELECTRODE HOLDERS 


Allan Mfg. & Welding Co. 
Burke Blectric Co. 


cago & Co. 
Flectric Welding Machine Co. 
Fibre-Metal Products Co. 


Fusion Welding Corporation 
General Electric Co. 

Gibb Welding Machines Co. 
Cc. H. Hollup Corp. 

Koro Corporation. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Electric Mfg. Co. 
Stoody Co. 

Welding Service Co. 
Westinghouse Blec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co. 


&LECTRODE TIPS (Resistance Welding) 
Elkon Works, Inc. 


ELECTROLYTIC OXYGEN AND HYDRv. 
GEN GENERATING EQUIPMENT 


International Oxygen Co. 


FACE SHIELDS (Arc Welding) 


Allan Mfg. Co. & Welding Ca. 
Burke Electric Co. 

Central Steel & Wire Co. 
Chicago Eye Shield Co. 

Electric Aare Cutting oe sine Co 
Fibre-Metal Products 

General Electric Co. 

Gibb Welding Machines Co. 

Cc. H. Hollup Corp. 

Ideal Face Shield Co. 

Lincoln Electric Co. 
Northwestern Mfg. Co. 

Owen Bilectric Mfg. Co. 

Quasi-Arc Incorporated 

Stoody Company 

Una Welding ana Bonding Co. 
Westinghouse Elec. & Mfg. Co 
Williams & Co. 

Wilson Welder & Metals Co 
Willson Goggles, Inc. 


FILLER RODS 


Air Reduction Sales Co. 

American Brass Co. 

American Steel & Wire Co. 
Atlas Foundry Co. 

Central Steel & Wire Co. 
ftseweld Equipment Co. 
Fusion Welding Corporation 

Cc. H. Hollup Corp. 

Imperial Brass Mfg. Co. 
Krembs & Co. 

Mueller ion Co. 

Koro Corporation 

Oxweld Acetylene Co. 

Page Steel & Wire Co. 
Reid-Avery Co. 

Roebling. John “~_ Sons Co 
Seneca Wire Mfg. Co. 

St. Paul Welding & Mfg. Co. 
Standard Steel & Wire Co. 
Steel Sales Corp. 

Stoody Co. 

Stulz-Sickles Co. 

Torchweld Equipment Co 
Welding Service Co. 
Wickwire Spencer Steel Corp. 
Weldit Acetylene Co. 

Williams & Co. 


FIREPROOF PLASTIC MATERIAL 


Air Reduction Sales Co. 
oseph Dixon Crucible Co. 
National Carbon Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 


Air Reduction Sales Co. 
Anti-Borax Compound Co. 
Metal & Thermit Corp. 
Central Stee] & Wire Co. 
Gold Seal 7 a Co. 
Krembs & C 
Modern Bugipeering Co. 
Oxweld Acetylene Co. 
St. Paul Welding & Mfg. Co. 
Torchweld Equipment Cu. 
Woseene Corporation 

eldit Acetylene Co. 


GAS SAVING DEVICES 


Harris-Calorific Co. 
Weldit Acetylene Co. 
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Only WELDING could meet this 


Wilson Model S, One-Operator 
Motor-Driven Machine 


Above is shown one of the vacuum 
reservoirs welded by G. D. Peters & 
Co. Ltd., of Slough, England, referred 
to in this advertisement. Wilson 
“‘Color-tipt’’ Grade No. 6 wus used. 








EMERGENCY 


Vacuum Reservoirs Electrically 
Welded with WILSON WIRE 


in average time of 3 hours each 


A: the works of G. D. Peters & Co. Ltd., 
Slough, England, came a rush call for a battery 
of vacuum reservoirs. It was necessary that they 
be made from material on hand as immediate 
delivery was imperative. 


Deep-pressed ends were used as heads. 4” steel 
plates were curved to the same diameter to form 
the bodies. All edges were welded with Wilson 
Grade No. 6* Welding Wire. 


In an average time of 3 hours each these cyl- 
inders were welded into air-tight reservoirs to 
withstand 45 lbs. compressed air pressurfe per 
square inch. The total seam length per reservoir 
was 18% feet. Only welding could meet this 
emergency. Riveting was out of the question. 
*Pat. U.S. A. June 13, 1916 (two patents) and March 9, 1920; Canada, 
March 19, 1918. 
* ae * * * 

Why not let Wilson Wire demonstrate for you 
its uniformity, its smooth flowing quality, its econ- 
omy? There is just the right grade (analysis) of 
Wilson “Color-tipt” Welding Wire for each kind 
of metal, and everygrade runs uniform throughout 
—every rod is exactly like every other rod of the 
same grade. Use Wilson Wire—the right grade 
for the job—and “the rest is up to the welder”. 


Whatever the industry, there is the right grade of 
Wilson Wire for the particular metal you are welding. 
And there is a Wilson Model S Welding Machine that 


will exactly meet your particular welding requirements 


and operating conditions—a single or two-operator unit, @& 8 
gasoline-engine-driven, belt-driven or motor-driven, Y¥, t 
with capacities of 10-250, 10-300, 10-600, 15-500, 


15-1000 amperes. Write today for bulletins describing 
Wilson Welding Machines, and ask for a sample of 
Wilson “Color-tipt” Welding Wire, indicating the 
kind of metal you wish to weld. There is no obligation. 







Trade Mark Reg. 
U.S. Pat. Off. 


WILSON WELDER & METALS CO. INC., WILSON BUILDING, HOBOKEN, N. J. 


WILSON 


WELDING MACHINES AND WELDING WIRE 
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GLOVES (Asbestos) 
Ideal Face Shield Co. 


GAUGES 
Moto Meter Co. 
National Gauge & Equipment Co. 

GENERATORS (Acetylene) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Craftseweld Equipment Co. 
M. Keith DVDunham 
Imperial Brass Mfg. Co. 
Milburn, Alexander Co 
Modern Engineering Co. 
Oxweld Acetylene Co. 


GOGGLES 
Chicago Eye Shield Co. 
Ideal Face Shield Co. 
Willson Goggles, Inc. 


GRAPHITE (Rods, Blocks, Paste, Ete.) 
Joseph Dixon Crucible Co. 
GRINDERS (Portable Electric) 
Biax Flexible Shaft Co. 
R. G. Haskins Co, 
Stoody Company. 
N. A. Strand & Co. 


HELMETS (Arc Welding) 
Allan Mfg. & Welding Co. 
Burke Electric Co. 
Central Steel & Wire Co. 
Chicago Bye Shield Co. 
Electric Arc Cutting & Welding Co. 
Fibre-Metal Products Co. 
Fusion Welding waeperatten 
General Electric Co. 
Gibb Welding Machines Co. 
Cc. H. Hollup 
Ideal Face Shield Co. 
Lincoln Electric Co. 
Northwestern Mfg. Co. 
Owen Biectrio Mfg. Co. 
Quasi-Are Incorporated 
Westinghouse Elec. & Mfg. Co. 
Williams & 
Wilson Welder & Metals Co. 
Willson Goggles. Inc. 


HOSE COUPLINGS 


Carl A. N Co. 
See also under “Needle Valves” 
SYDROGEN 


Gas Products Association 
International Oxygen Co. 


HYDROGEN GENERATING PLANTS 
International Oxygen Co. 


LEAD WELDING UNITS 


Air Reduction Sales Co. 
Bastian-Blessi 


Imperial Brass Mfg. Co. 
a eer Oxygen Co. 
K-G Welding & Cutting Co. 
Mod Co. 


orn ng 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment “a 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co, 


LIGHTERS (For Gas Torches) 
Air Reduction Sales Co. 


International Oxygen Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander, Co 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Shoot-a-Lite Corporation. 

Torchweld Equipment Co. 
MANIFOLDS 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Craftsweld Equipment Co. 

Imperial Brass Mfg. Co. 

International Co. 

K-G Welding & Cutting Co. 

Milburn, Alexander, Co. 

Modern Engineering Co. 

Uxweld Acetylene Co. 

Torchweld Equipment “o 

Victor Oxy-Acetylene Equipment Co. 
MECH ARIE VUPERALTBRY CUnrriNnu 

D ING TORCHES 

Air Reduction Sales Co. 

Uxweld Acetylene Co. 

Torchweid Equipment Co. 
MOULDING MATERIAL 

See “Fire Proof Plastic Material” 
MONEL METAL RODS AND ELECTRODE 

Central Steei & Wire Co. 

Wilson Welder & Metals Co. 
NEEDLE VALVES 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Imperial Brass Mfg. Co. 

International yy Co. 

K-G Welding & tts Co. 

J one ey yo. = 

ern Engineerin 0. 

Oxweld Acetylene tylene Go. 

Torchweld Equipment Co 

Victor oF waning Equipment Co. 


Driver-Harris Co. 
NITROGEN 
Air Reduction Sales Co. 
Gas Products Association 
Linde Air Products Co 
International 
OXYGEN 
Air Reduction Sales Co. 
American Oxygen _ Co. 
Buckeye Oxygen Co. 


International Oxygen C 

nterna = oe 

Linde Air Products Co. 

0 PRODUCTION PLANTS 
Keith Dunham Company 
Heylandt Sales Co. 

a oy Ag AND OVENS 

mperial Brass Co. 
Metal & prose ES 
St. Paul Welding & Mfg. Co. 

RAIL BONDS 
Una Welding and Bonding Co. 

RAIL JOINT WELDERS 
Una Welding and Beating 

REAMERS (Portable Electric) 

R. G. Haskins Co. 
N. A. Strand & Co. 

REGULATORS 

Air Reduction Sales “o 


Bastian-Blessing Co. 
American onyoun Service Co. 
Buckeye Oxygen Co. 
Craftsweld Equipment Co. 
Fusion Welding Corporation 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
St. Paul Welding & Mfg. Co. 
Stoody Company 
Torchweld Heulpment Co. 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
Williams & Co. 

SCHOOLS 
Illinois Welding Works. 

SEAM WELDERS 


See “Blectric Resistance Welders” 
SWEDISH IRON WELDING WIRE 
Bissett Steel Co. 
SPOT WELDERS 
See “Blectric Resistance Welders” 
TANK CUNNECTIONS 
Air Reduction oe Co. 
Bastian-Blessing Co. 
Imperial Brass Mfg. Co. 
lnternational Oxygen Co. 
K-G Welding & Cutting Co. 
Milburn, Alexander, Co. 
Oxweld Acetylene Co. 
Torchweld Equipment Co. 
THERMIT WELDING 
Metal & Thermit Corp. 
TORCHES (Welding and Cutting) 
Air Reduction Sales Co. 
American Oxygen Service Co. 
Buckeye Oxygen Co. 
pepapent Co. 


Fusion Welding Merperation 
Imperial Brass Mfg. Co. 
faternational aygen Co. 

K-G Welding & Cutting ‘Co. 
Milburn, Alexander, Co. 
Modern Bamtncering Co. 
Oxweld Acetylene Co. 

St. Paul Welding & Mfg. Co. 
Stoody Com y 
Torchweli uipment Co 
Victor Oxy-Acetylene Equipment Co. 
Weldit Acetylene Co. 
Williams & Co. 
TRUCKS (Cylinder) 
Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Torchweld Equipment C 
VALVES 
Air Reduction Sales Co. 
| peetmeeg 4 Oxygen Co. 
ero 
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test Mfg. 
WELDING COMPOUND (for Shape Wer. 


Air uction Sales Co. 
Joseph Dix So 


jpecere Engineerin 
ational Carbon Co. 
WELDING ROD HOLDERS 

Cc. Sorensen 
WELDING RODS AND WIRE 

See “Electrodes” and “Filler Rods” 


ALPHABETICAL INDEX TO ADVERTISERS 


Air Reduction Sales Co................. 3 
Allan Mfg. and Welding Co............ 64 
Amerean Braas CO., TRO... .cccccccces 51 
American Steel & Wire Co............ 61 


American Welding Society 


Antt-Borax Compound Co.............. 65 
SEE WE Gc 6 chee ecssbeccccce coon 6 
B 
Bastian-Blessing Company ............. 28 
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A section of the straightening and cut- 
ting divisior of our main plant in 
Chicago. 


— sa 
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Their continual clatter emphasizes 
the popularity of 


SWEDOX 


WELDING RODS, WIRES and ELECTRODES 
(HE endless activity in the chain of SWEDOX warehouses 


is in the service of welding operations of the highest 
standards. For best results the welding material must be se- 
lected to suit each individual job. The SWEDOX line was the 
pioneer line of welding rods and wires to be selected and 
graded in sufficient variety so that every welding need could 
be filled, at once, from stock. Throughout the history of weld- 
ing, therefore, the SWEDOX trade mark has held a leading 
reputation of proven quality and adaptability. Place an order 
for SWEDOX and see how satisfactory it is to get real tested 
quality backed by intelligent and experienced service. 


Gnitital Sieel de Wire (ompany 





CHICAGO, ILL. DAYTON, OHIO DETROIT, MICH. 
4545 S. Western Blvd. East Monument Ave. 5001 Bellevue Ave. 
Lafayette 8500 Extended Whittier 6780 

East 150 


ACCESSORIES FOR WELDERS 


A complete stock of all welding accessories, including goggles, helmets, shields, 
gloves, electrode holders, lenses, etc., is carried in each of our three warehouses. 
Include whatever accessories you need in your next order. 
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OXECO 


















MONOLITHIC 


ACETYLENE CYLINDERS 


Acetylene producers must spend 





thousands of dollars for cylinders in 
order to serve their customers. 


Acetylene cylinder construction to 


A LARGE majority of the 

acetylene producers in the 
United States are convinced that 
cylinders containing monolithic 
filler are the best type that the 
industry has to offer. These 
acetylene producers have manu- 
factured or purchased such cylin- 
ders at a premium. 


One of the largest industrial 
concerns in the United States will 
not accept acetylene in anything 
but monolithic filled cylinders. 


them is a matter of vital importance. 






KEITH DUNHAM COMPANY 


110 South Dearborn Street 





One of the largest railroad systems 
in the country, after a careful 
investigation unqualifiedly recom- 
mends the use of monolithic filled 
cylinders because of their proved 
superiority and safety. 


We do not sell acetylene gas. 
We are, however, one of the 
manufacturers of acetylene cylin- 
ders and we will be glad to send 
any acetylene user a booklet con- 
taining facts about acetylene 
cylinder construction. 


Chicago, Illinois 
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Were it 


PRICE 
alone 


which builds a lasting business 
VICTOR would not be the favorite 
welding and cutting equipment 
of the thousands of welders and 
hundreds of America’s most im- 
portant industrial enterprises. 


QUALITY 


has always been, and will remain 
to be the basis upon which we 
desire to continue our business 
progress and upon which we 
hope to retain your confidence 
and patronage. 





Victor Oxy-AcETYLENE EoquipMENT ComMPANY 


Executive Offices: 844 Folsom St., San Francisco, Calif. 


and 


418-20 South Fourth St., St. Louis, Mo. 





Manufacturers of Fine Welding and Cutting Equipment 
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You'll buy 


LINDE 
OXYGEN 









When you think of oxygen in terms of 
what it will do..... 


When you realize that the cheapest 
oxygen is that which is used most effec- 
tively..... 


When you know the value of Linde 
Process Service ..... 


Then you'll buy Linde Oxygen. 





THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


CC) 
General Offices: Carbide and Carbon Building 
30 East 42d St., New York 


49 PLANTS 102 WAREHOUSES 
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People keep right on buying 


Srest-O Lite 


DISSOLVED ACETYLENE 








Because they have confidence in a 
product that has been manufactured 
for 23 years. But mainly because it is 
the most reliable and economical fuel 


for oxy-acetylene welding and cutting. — 








THE PREST-O-LITE COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


UCC 


General Offices: Carbide and Carbon Building 


30 East 42d St., New York 
31 Plants—102 Warehouses 
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Why not do welding? 


GOOD mechanic can learn to use an oxy-acety- 
lene blowpipe quickly. And with it he can do 
many jobs that are profitable. 

Why not give yourself or your shop the benefit of 
this profitable business? 

Prest-O- Weld blowpipes are reasonably priced and 
in addition they are made by the same company that 
makes the famous Oxweld blowpipes. That means 
they are good! 

Sold by jobbers everywhere. 


OXWELD ACETYLENE COMPANY 
Unit of Union Carbide and Carbon Corporation 


CHICAGO NEW YORK CITY SAN FRANCISCO 
3642 Jasper Place 30 East 42nd Street Adam Grant Bldg. 























PRESTOWELD 
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Pop learns when to progress. 


‘Here, Lad ..... 


Why don’t you get yourself satisfied and 
stay put—you always have your eye on new 
things? 


First you wanted me to take up arc welding 


—so | did. 


Then you wanted better machines—so we 
put in Lincoln's ‘Stable-Arcs’. 


Now when we have the best welders (ma- 
chines and men)—you come along and want 


us to TRY some NEW welding rod.”’ 











"INO POW cde 


I didn’t say TRY—I said BUY. 


—and | didn’t say NEW—I said BLUE 
(Lincoln ‘Stable-Arc’ Blue). 


—and | never keep my eye on new things. 
I let the other fellow do that, and I keep my 
eye on HIM. 


And when he strikes a rich vein, | start 
digging. 

‘Stable-Arc’ BLUE welding rod (non- 
splashing) has been TRIED. 


So now it is a tried and TRUE rod—TRUE 
BLUE as it were.” 


The Lincoln Electric Co., Dept. No. 27-5, Cleveland, Ohio 


table. | a 





INCOEN WELDER 
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OThis 
is GE_Arc Welding Service 


The G:BiAnc Waldine Schock Piss tanractiin: Biene weld 


ing. Conducted in the interest of better welding. The best- 
equipped and the best-known school of its kind. 





G-E Arc Welding Specialists: Ready to serve you without 


obligation in the working out of any welding problem. Call your 
nearest G-E office. 





G-E Research Laboratories: Constantly at work in the 
interest of better arc welding. The answer to your peculiar weld- 
ing problem may already be in their files. 


Practical Demonstration Shop: Send in samples of your 
work. The most suitable welding methods will be worked out. 
A report will be submitted with complete application and cost 
data and our opinion as to whether or not the work should be 
arc welded. 





G-E Arc Welding and Cutting Manual: One of the most 
complete practical arc welding manuals in existence. 145 pages 
—195 illustrations. Invaluable to all operating executives 
interested in welding. Price $1. 


A Store House of Information: Bulletins, pamphlets, 
descriptive leaflets, instruction books, etc. covering all types of 
equipment and all phases of welding work. You are welcome 
to copies. 





This is G-E Arc Welding Service. Whether or not 
you use G-E equipment you may make use of this 
service. Your inquiries will be promptly attended to. 





530-26 


GENERAL ELECTRIC 


ERAL ELECTRIC “COMPANY, SCHENECTADY, -, SALES OFFICES IN PRINCIPAL CITIES 
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In absolute reliability of 
operation and over-all effi- 
ciency, G-E arc welders are 
unequalled. They are avail- 
able in all sizes, all types 
—for either hand or auto- 
matic operation—for one 
or more operators. 


Freedom trom © cathe 


This is how one of our customers advertises. Notice the 
phrase ‘“‘Freedom from Leaks’’. The Whitlock Coil Pipe Com- 
pany of Hartford uses G-E Type “F’’ welding electrode. 


Type “F’”’ is a bare wire treated by a special General Electric 
process to obtain a stable, concentrated arc. It differs from 
many bare welding wires in that sputtering and spattering are 
practically eliminated. It is used for general welding of steel. 


In addition to Type “F’’, there are two other G-E welding 
electrodes—to cover every condition of service. 
Type ““B”’ is best for automatic welding. The concentrated arc 


confined by encasing the flux around the core in a sheath, 
gives remarkable penetration for higher-speed welding. 


Type ‘‘A”’ is recommended for cast iron 


Special distributors for G-E welding electrodes located 
throughout the country are equipped to give you prompt 
service. Get in touch with the G-E Welding Electrode Distrib- 
utor near you or write to the Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 


GENERAL ELECTRIC 


MERCHANDISE 


DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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An 





Owen Induction Arc Welder 





in your shop means more jobs 
and more profit on each job. 














BS 





Furnished with complete equipment, ready to install and operate. 


Approved and Accepted by the National Board of Fire Underwriters’ Association 


The Owen will take care of your 
arc welding jobs with the low- 
est possible consumption of 
current and for the smallest in- 
vestment in equipment. The 
Simplicity of operation of this 


versatile welder is remarkable. 
The arc is controlled by a single 
handle. And this simplicity 
means practically no mainte- 
nance cost. The OWEN soon 
pays for itself. 


OWEN ELECTRIC WELDER CO. 


General Distributors 


717-718 W. O. W. Building 


Omaha, Nebraska 
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Listed as wantin by the Underwriters’ Sclnontietes Inc. 


Perhaps you al 






Carbic Portable Generator* 


r you need a truly portable supply of generated 
acetylene. Or if you do welding only occasionally 
but must have an acetylene supply ready at all 
times. Then the Carbic Portable Generator is just 
what you need. 


With only a small initial investment you are 
assured a supply of low pressure acetylene always 
ready for any ordinary welding or cutting work. 


Thousands of Carbic Generators have been in 
use for years in all branches of industry. Perhaps 
you need one. 


Send for our new catalogue. 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York City, 30 East 42nd St. UCC Chicago, 3642 Jasper Place 
San Francisco, Adam Grant Bldg. 























A standard drum of Carbic con- 
tains forty cakes, size No. 20. 
Carbic is distributed by the Union 
Carbide Sales Company through 
its national chain of warehouses. 


CARBIC GENERATOR 


For Oxy-Acetylene Welding and Cutting 


*Anyone having a Carbic Generator is entitled to Oxweld Generator Service. Phone or write to the nearest district office. 
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Whether 


you use 
Gas or 


Electricity 


NATIONAL Welding Carbon Products are made in 
many different forms, for use in all welding 
operations, whether by gas or electricity. There 
are blocks, rods, paste and flour, so refractory as 
to stand the high temperatures encountered in 
working with gas. These same products are also 
available for the electric welder, for whom we 
also make National Welding Electrodes in 
various sizes and capacities, for use in either 
welding or cutting. 


The benefit of our accumulated experience in 
making welding processes more efficient is at the 
disposal of any welder. 


NATIONAL CARBON COMPANY, INC. 
New York UCC San Francisco 


Unit of Union Carbide and Carbon Corporation 


Branch Sales Offices are located in 


Chicago, III. Pittsburgh, Pa. New York, N.Y. 
Birmingham, Ala. 





NATIONAL WELDING CARBON PRODUCTS 


BLOCKS 
RODS 
PASTE 
FLOUR 


ELECTRODES 


F 
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No wonder the Master Mechanic Smiled! The Machine Is As Good As New— 
Thanks to Mueller Welding Bronze 


a 
- t ~ ’ 
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B—Brake drum end of cable drum. A—Bronze welded for entire circumference. 


Photo by Courtesy 


of 
ANCHOR WELDING SERVICE, CHICAGO 


The striking difference between the small cost and 
the immense saving on the building up of the 
braking and friction surfaces of this cable drum is 
typical of what bronze welding means to industry. 
Huge machinery investments are saved by this 
process in thousands of cases where no other 
method of reclamation would be practical. 


Mueller Welding Bronze Rod is all that good 
welding rod should be—makes sound welds which 
are tough, strong and non-porous. 


Mueller Brass Co. 


PORT HURON MICHIGAN 
DETROIT DISTRICT 








GENERATIONS OF BRASS MAKING 
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No matter what kind of welding you do-- 











Cc 


OXY-ACETYLENE ELECTRIC ARC RESISTANCE THERMIT 


YOU NEED 


The Welding Encyclopedia 
New Sixth Edition 


It describes in detail the theory 
and practice of every welding 
process. 


It tells how to weld every weld- 
able metal by each of the weld- 
ing processes. 


It gives detailed instructions for 
handling the important welding 
jobs, such as boiler welding, 
sheet metal welding, tank weld- 
ing, pipe welding, etc. 


It tells how to prepare parts for 
welding. 


It tells how to install and care 
for welding equipment. 


It explains the meaning of all 
words and terms found in weld- 
ing literature. 


It tells where to buy standard 
makes of welding apparatus and 
supplies. 


The Sixth Edition contains much 
new and valuable data on 
Bronze Welding, Structural 
Welding, Welding of Stainless 
Steels, Resistance and Thermit 
Welding, Rail Bonding, and De- 
sign Data for Production Weld- 


ing. 


Contents 


1. Illustrated encyclopedia covering all words, 
terms, and trade names used in welding. 

2. Onxy-Acetylene Welding.—Aluminum, Steel, 
Cast Iron, Brass, Bronze. (Full instructions for 
welding each of these metals.) 

3. Electric Arc Welding.—Complete instructions 
for welding all metals, studding, cutting, etc. 

4. Electric Resistance Welding.—Includes Butt 
Welding, Line Welding, Percussion Welding and 
Spot Welding. 

5. Thermit Welding.—The most complete treatise 
on this process ever published. 

6. Cutting Metals.—Treatises on both gas and 
arc cutting. Includes cast iron cutting and auto- 
matic cutting. 

7. Boiler Welding.—Gas and Electric Processes. 
Suggestions, procedure, and standards of practice. 
8. Complete chapters on Pipe Welding, Rail 
Joint Welding and Tank Welding, explaining pro- 
cedure in detail. 

9. Rules and Regulations.—What can be welded 
and what cannot be welded. Rules also govern 
the installation and operation of equipment. 

10. Complete instruction courses in Electric Arc 





496 Pages a — wd Welding. Lessons, 

. ercises, Reference Readings, Examinations. 
645 Illustrations 11. Charts and Tables.—A fund of welding in- 
Flexible Leather formation at a glance. Includes color chart show- 
: Hghyot ing colors at various temperatures, and color chart 
Grain Binding say proper adjustment of oxy-acetylene weld- 

ing flame. 

Price $5.00 12. Condensed Catalogs. —Up-to-date information 


about the leading makes of welding apparatus and 
supplies. The Buyers’ Index is a convenient and 
reliable guide to the man whe purchases or recom- 
mends welding apparatus. 
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THE WELDING ENGINEER PUBLISHING CO., 
608 S. DEARBORN ST., CHICAGO, ILL. 


Please send me a copy of The Welding Encyclopedia, Sixth Edition, for which find enclosed 
five dollars. I understand that I may keep it for five days for examination and if it is not 
satisfactory I may return it and you will refund the purchase price. 


Name a een caw re RR Sete RR ESSE PERE Sane <>: 


Street ... 
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Union Carbide deliveries 
when you want them 


A product may be the best in the 
world. But unless you can get it when 
you want it, quality doesn’t mean a 
thing. 


Thousands of satisfied users wili 
vouch for the quality of Union Car 
bide. And we are ina position to make 
shipment within 24 hours. 


220 warehouses situated in important 
industrial centers throughout the 
country are proof of this statement. 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC! 
Carbide and Carbon Bldg., 30 East 42d St., New York 


Peoples Gas Bldg. Adam Grant Bldg. 
Chicago, IIl. San Francisco, Cal. 


Union Carbide Warehouses in 220 Cities 
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Cutting Simplified 


Many of the patterns required for cutting pipe to make up welded 
fittings would take hours of time to develop in the drawing room. 


Even the simplest patterns are difficult to make when one is not 
familiar with the principles of mechanical drawing. 


Consequently, welded fittings may be costly to make, due to im- 
perfect cutting. 


As a solution of the cutting problem, we have for sale 
a complete set of full size blue prints of curves, which 
enable you to cut your connections correctly and 
accurately the first time. 


May, 1928 


PIPE PATTERNS 4” Y 10” Rt. Angle Ell 12x3 Swedge Nipples 53/16” Lateral 

2” 3 Piece Ell 4” Split Bull Plug 10” Lateral 12x4 Swedge Nipples 53/16” Round End 

2” 45° Ell ; a : 10” Round End 12x6 Swedge Nipples 5 3/16” Tee 

2” Rt. Angle Ell 6” 3 Piece Ell 10” Tee 12x8 Swedge Nipples a : 

2” Lateral 6” 45° Ell 10” ¥ 12x10 Swedge Nipples § 5/8” 3 Piece Ell 

2” Round End 6” Rt. Angle Ell 19” Split Bull Plug 10x3 Swedge Nipples © 5/8” 45° Ell 

2” Tee af Lateral 10x4 Swedge Nipples ay a —. a 

3° 3 Pi _ 6” Round End 12” 3 Piece Ell 10x6 Swedge Nipples / ” Roun n 
see 6” Tee ” ° Ell 10x8 Swedge Nipples § 5/8” Tee 

3”, 45° ES 6” Y aa = Angle Ell 8x6 Swedge Nipples ” : 

a r — Ell 6” Split Bull Plug 15” Lateral’ 8x4 Swedge Nipples tre gy - 

3” Round End 8” 3 Piece Ell 12” Round End 8x3 Swedge Nipples § 1/4” Lateral 

3” Tee 8” 45° Ell 12” Tee x4 Swedge Nipples 3 1/4” Round End 

3” ¥ 8” Rt. Angle Ell 12° ¥ 6x3 Swedge Nipples 8 1/4” Tee 

3” Split Bull Plug 8” Lateral 12” Split Bull Plug 4x3 Swedge Nipples 

Spee 8” Round End 3x2 Swedge Wipples 

4” 3 rig Ell 8” Tee 4x3 Tee ODD SIZE TEES 

a“ ” 6x3 Tee ASING PATTERNS 

4” Rt Angle Ell a Split Bull Plu 6x4 Tee . ° 5 3/16Cx3” I. D. Tee 

4” Lateral © 8x6 Lateral 5 3/16” 3 Piece Ell 5 3/16Cx4” I. D. Tee 

4” Round End 10” 3 Piece Ell 8x3 Tee 53/16” 45° Ell 6 5/8Cx4” I. D. Tee 

4” Tee 10” 45° Ell 8x4 Tee 5 3/16” Rt. Angle Ell 6 5/8Cx3” I. D. Tee 


With these curves you can make patterns for any of the 


above on any desired material, without the use of mathe- 


Price $20.00 


matics or drawing instruments. They will save many 


times their cost. 


An Opportunity for Job Welders 


These patterns will enable you to make up welded pipe fittings, which 
will be better and cheaper than cast fittings. This new and profitable 
line of business is a fine possibility in every locality. 


The Welding Engineer 


608 S. Dearborn Street 
CHICAGO, ILLINOIS 
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For many years past the largest manu- 
facturers in the industry have found 
Natweld Gauges universally satisfac- 
tory in use. 

Further than this Natweld Gauges are 
approved by the Underwriters’ Labo- 
ratories. These gauges have, therefore, 
been thoroughly tested in two ways: 
under actual working conditions by 
their many users and in the Laboratory 
by the Underwriters. The result of 


The Moto-Meter Co. of Can., Ltd. 
Hamilton, Ontario 
Chicago Office: 820 Tower Ct. 








f that welders 
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fer... 


both tests has been unqualified ac- 
ceptance of Natweld. 


This company manufactures a very 
complete line of gauges for all welding 
uses, and maintains an experienced 
staff of engineers to advise gauge users 
on the proper type of instruments for 
their equipment. 


Your inquiries will receive prompt at- 
tention. 


mA Tw E 


NATIONAL GAUGE & EQUIPMENT CO. 


La Crosse, Wisconsin 








Represented in Illinois, Indiana, 
Wisconsin, Minnesota, Missouri 
By Joseph Halla, Chicago, Illinois 
Division of The Moto-Meter Company, Inc., L. I. City, N. Y. 333 North Michigan Avenue. 
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IN the large important 
sey Steel works; shipyards; 
“89 industrial plants; mines; 
automobile shops; railroad 
shops and repair shops, Roeb- 
ling Welding Wire is demon- 
strating its efficiency and 
reliability. 





Ty 


Loe! 








a 








Roebling Electrodes are 
positively uniform in quality 
throughout the same ship- 
ment and throughout all 
shipments. They make the 
strongest, toughest welds 
with the least amount of 
trouble in welding. 


John A. Roebling’s Sons Company 


Trenton, New Jersey 


Roebling Welding Witte 


Ing 
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Experimenting Has Paid 


VER since the Ford automobile plant discontinued the 
E, manufacture of its former models of pleasure cars, and 
began making preparations for the announcement of the new 
machine many stories have been told of the importance of 
welding in the new production program. More recently the 
executives of the organization have very generously furnished 
for publication a considerable quantity of data and illustrative 
material which has given to the industrial world a very clear 
picture of just what these welding operations are, how they 
carried and their significance, both to the cost of 
manufacture and the quality of the finished product. And it 
all looks so simple to the layman. If it is simple it is because 
a huge industrial organization had faith enough in this manu- 
facturing process to invest in it hundreds of thousands of 
dollars in order to develop the refinements of practice which 
are necessary to make today’s program appear as simple as 
it does. It should not be assumed that the type of welding 
accomplished in this plant is altogether the product of prac- 
tical operators. On the contrary, it is the product of one of 
the most efficient and elaborately equipped laboratories in the 
world, plus an engineering force which has been assembled 
without regard to 


are on, 


given years of 
extensive study to every phase of welding and the construction 
of welding equipment. 


expense and which has 
Materials have not been accepted for 
welding until they have been proven to be of welding quality, 
and when available equipment did not produce satisfactory re- 
sults, the program was held up until new equipment could be 
designed and built would give a satisfactory result. 


Many manufacturers may envy this huge plant this ability to 


which 


command the financial support required by such development. 
It is more than likely, however, that by putting a reasonably 
small investment into similar research and development of 
welding processes they would arrive at new processes of 
manufacture which would serve them as well in proportion. 
Any one who has been associated with any of the large manu- 
facturers in the welding industry for a period of years cer- 
tainly numbers among his acquaintances men who have made 
a success of welding in their own plants by following this 


sort of a program even though it were upon a somewhat 


smaller scale. 


Another Fast Growing Market 
J T is not so long ago that the welding of air craft was re- 
ferred to chiefly for the purpose of showing the depend- 
ability of the welded joint. Airplanes starting out on import- 
ant missions or in spectacular trials of air navigating possibili- 
ties when known to have many of their important connections 
welded were watched anxiously by those in the industry who 
After 
of aerial progress without any accidents being caused by the 


were familiar with the construction. several years 


failure of the welded joint it has come to be an accepted prop- 
osition that welding is a thoroughly satisfactory manufacturing 
process for aircraft when it is done with the right materials 
and the correct procedure but within the past year the de- 
velopments in air navigation have been so rapid and so spec- 
tacular that aircraft welding takes on another significance. 
It is beginning to assume the appearance of a very large and 
important market for welding materials and supplies. Com- 
mercial reports from industrial centers announce the forma- 
tion of new aircraft manufacturing concerns over and over 
The growing use of all kinds of air craft is making 
such progress that the reported number of planes leaving any 


27 


again. 


important air port on regular schedule for one month seems to 
be very much out of date a month later and everywhere there 
are signs of rapid increase in air transportation. One recent 
example is the establishment by the Western Air Express of 
the DeLuxe Aerial Passenger Line between Los Angeles 
and San Francisco. The service started in May after the three 
planes which are to make regular trips between these two 
cities had| completed a trans-continental tour {which was 
backed by 500 chambers of commerce of California. This 
is one of many short distance routes which are operating on 
regular schedule. A more recent announcement has come 
of the formation of a five million “dollar corporation to 
establish 48 hour transportation between New York and Los 
Angeles. This progress in aviation is bound to advance be- 
cause the public is definitely and wholeheartedly behind it. 
Ivery triumph of air travel his met a thrilling response from 
all of the great nations of the world. The civilized countries 
are unanimous in their desire to keep going toward a complete 
conquest of distance. In order to keep up with this demand 
an enormous increase of manufacturing facilities will be neces- 
sary and the welders who have up to this time been engaged 
in the production of air craft have demonstrated to the world 
that their trade a perfectly safe as well as eco- 
nomical method of production. 


provides 


How to Use Welding Intelligently 


NE reason why a great many valuable pieces of machinery 

find their way to the scrap pile when a small repair ex- 
pense would put them in 100 per cent condition for additional 
years of service, is that plant executives are not aware of the 
limitless possibility of welding as a reclamation factor, even 
when they know its usefulness for one or two particular jobs. 
They are not familiar enough with the principles of welding 
to understand how widely it can be used. The man in charge 
of maintenance would often be glad to use welding in order 
to make a better showing in his own annual report, but his 
limited knowledge does not justify him in attempting a weld 
whenever equipment is out of commission through wear or 
breakage. It is men in this position who need to make a short 
intensive study of the process. Their. questions regarding the 
possibility of using welding can never be answered by guess 
work or by wondering about it. A commendable example has 
been set by an engineer in a large industrial plant who started 
out with the feeling that his company was not beginning to 
make as much use as it could make of fusion welding. Not 
satisfied with what he was able to gather from conversations 
with other plant executives and suggestions from service men 
who were constantly calling on him, he finally decided upon a 
course of action which was calculated to put him in a position 
to tell the officials of “his company exactly what could be 
done. He simply sat down with the equipment and learned 
how to operate it so as to.produce perfectly sound welds, then 
he left his desk for a period of several weeks and invited 
department men to send to him everything which appeared to 
be worn out or which was broken. Savings in plant mainte- 
nance piled up enormously during this experimenting, fur- 
nishing a demonstration which left no doubt as to the advis- 
ability of using welding on a much larger scale for the purpose 
of keeping the working equipment in the plant in first class 
condition at the least possible cost. It is doubtful if ideal 
results can ever be obtained in a plant unless a trained and 
responsible executive is thoroughly familiar with the nature of 
welding operations. 
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Important Features of a Serviceable Regulator 


The New RESO XL 
Regulator 
The Last Word in 


Regulator Efficiency 
Safety and Economy 


The proper operation of your torch 
is dependent on a good regulator 















é | m__) REGO xL Regulator gual 

— = Body is of extruded thress 

i forged brass, reinforced 

with a bridge extending entirely across 

its diameter. The strength and rigidity 

of this construction assures permanent, 

perfect alignment of working parts 

which eliminates any possibility of sluggish action or 
sticking parts. 

All interior parts, except the seat, are of brass or 
bronze. Nothing combustible. Extruded forged brass 
yoke is so strong that it cannot be pulled out of shape 
by any normal force developed in the regulator. 

Maximum movement of diaphragm is controlled by 
stop on back of bridge. No flattened, lifeless 
diaphragms. 

Large diameter —— threads on adjusting screws 
in contact with unusually long thread cut in the bon- 
net insures long life of adjusting screw and the thread 
in the bonnet. 

Diaphragm held against a special alloy washer by 
means of a hexagonal screwed bonnet makes a gas- 
tight joint. No solder. No spoiled diaphragms. 
# Easy to repair in the ,. Qenaet 
field. Extra long back ™, aon 
cap spring assures lively 
action of diaphragm. M7) 
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Write for Catalog{51-D 


The Bastian-Blessing Company 


240 East Ontario Street Chicago, Ill. 
RESO is sold by over 200 distributors 


























in the Construction of 
By C.S. 


HE increased recognition and use accorded welding by the 

shipbuilding industry, and the marine world in general, is 
illustrated in the construction by the S O S Welding Cor- 
poration, Brooklyn, N. Y., of a 102 foot overall tank barge, 
for a Canadian corporation. The framing and plating is elec- 
trically welded throughout. The frame design is based on 
the “Trussweld” system, which is an innovation in shipbuild- 
ing, and the invention of J. Kjekstad, Chief Engineer of the 
S O S Welding Corporation. The plans were drawn by the 
writer, who is acting as the owners’ representative during the 
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Fig. 1—All-Welded Oil Barge, Nearly Ready for Launching. 


period of construction. It is no exaggeration to state that 
the operation has attracted wide interest throughout the ship- 
ping world. 
The vessel 
number of large all-welded steel tanks recently constructed by 
the same company, for a large American oil corporation. The 
construction methods employed in the building of those tanks, 
an article concerning which appeared recently in The Welding 
modified and developed the design and 
this Diesel engine-propelled tank 


structure is similar in numerous ways to a 


Engineer, were into 


construction of modern 
barge. 

The entire method of construction has been approved by 
the American Bureau of Shipping, and the vessel receives the 
classification of JMai@. 
official requirements. 


In strength, the structure far exceeds 


*Captain Hawkins, prominent naval architect, who is widely 
known in shipbuilding and marine circles, was, for ten years, and 
through five administrations, supervising engineer for the New 
York City municipal ferries. In 1914, he resigned to start the 


operation of the Bay Ridge-Staten Island ferry. During the 


World War he was in charge of the designing and building of 
all barges for the government, 
Barge Canal. 


for use on the New York State 





An All Welded Steel Barge 


Entirely New Principles of Design Are Featured 


This Arc Welded Craft 


Hawkins* 
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The interior of the barge will withstand a hydrostatic test 
pressure of about 10 pounds per square inch, and the deck 
strength, if required for the carrying of a cargo, is such as to 
exceed the carrying capacity of the vessel. The exterior 
surface of the boat also possesses extraordinary local strength, 
by reason of this system of internal bracing, which is illus- 
trated in the accompanying pictures. 

The method of internal bracing used is unusual and prob- 
ably appears odd to anyone accustomed to the old type of 
construction. One of the features of this new type construc- 
tion is that it gives greater strength with less weight. This 
new type overcomes many difficulties. For example, the car- 
rying capacity per square foot of deck loading area is far in 
excess of that obtained with use of the old method. The all- 
welded hull construction also permits the carrying of a liquid 
cargo in the hold in addition to a deck load. All seams have 
joint efficiency of 100% and are permanently tight. Another 
outstanding feature of this system, is its ability to withstand 
both internal and external pressure far in excess of that 

















Fig. 


2—Barge Under Construction, Showing Vertical Bracing. 


obtained when usual methods of construction are employed. 
There were encountered many problems peculiar to electric 
welding as applied to hull construction, that arose since work 
began. These problems were all happily solved and the 
experience gained will undoubtedly prove of inestimable value 
in future construction work. 

Several new features in hull construction are incorporated 
in the new craft. For example, there are only six steel plates 
Both _ starboard 
and port sides from the stem to points twenty-five teet aft 
consist of single plates with no breaks, courses or seams of 
any kind. In fact, there are only two vertical seams on either 
side of the vessel from stem to stern transom. 

The barge is 102 feet overall, twenty foot beam, and eight 
foot depth with a carrying capacity of about 65,000 gallons of 
liquid cargo, on the desired draft of six feet, six inches. The 
arranged in the forepeak compartments for dry 


forming the entire side shell of the vessel. 


vessel is 





30 THE WELDING ENGINEER 


storage, with two cargo tanks on each of starboard and port 
sides. The rotary cargo pump is located in the cofferdam 
next aft, on either side of which are arranged two cargo lubri- 
cating oil tanks, and next aft two fuel storage tanks. These 


spaces segregate the motor room from the gasoline cargo 
spaces. Next in the wings are located dry storage spaces, and 


at the stern the afterpeak tank for the fresh water supply. 

There is a steel house on deck containing pilot house and 
sleeping accommodations. The trunk house over the 
room aft, forms a galley and messroom. 


motor 














Fig. 3—View Showing Vertical and Horizontal Bracing, and Deck Plate 
Being Lowered into Position. 


Complete four-inch welded cargo suction lines are installed 
with all tanks separately controlled with branch valves from 
the deck. The cargo pump is operated by a 10-horsepower 
vertical gasoline engine located in the motor room. The driv- 
ing shaft extends through the bulkhead into the pumproom. 


The main motor, an Atlas Imperial, is 125-horsepower, with 
bronze shaft and wheel installed on a cast steel strut out- 
board. The usual auxiliary electric light, air compressor and 


bilge pumping unit is located in the motor room. Hand steer- 
ing is arranged, to operate twin rudders yoked together for 
synchronous operation, with leads along the deck. The elec- 
tric installation, all in conduit, includes navigation and search 
lights. 


The entire engine room and galley aft of the cofferdam 
contain no inflammable material whatsoever. All equipment, 
including stools, kitchen cabinet, dishes, etc., is made of steel 
or similar material, which is a very important feature from the 
underwriter’s viewpoint. 

The rapid construction possible under the Kjekstad “Truss- 
weld” system is apparent from the fact that on February 23rd 
timbers were being purchased by the S O S Welding Cor- 
poration to be used to construct additional ways for the tank 
barge. The vessel was launched on May 15, 1928. Thus, 
for the first time, a 102 foot self-propelled oil barge will have 
been constructed and launched in approximately 60 days. 

The electric welded method of construction is now being 
adapted to other designs for marine purposes. Included in 
these designs, are dredge hulls, carfloats, deck scows, pile- 
driver hulls, fuel barges, etc., all of which may 
liquid and park deck cargoes, as may be desired. 


carry part 
Vessels of 
this type can be constructed at much less expense than can 
riveted types of steel vessels. 

After many years experience in charge of the construction 
of various types of vessels, ranging from tug-boats to 10,000 





May, 1928 


ton tankers, I am firmly convinced that it is possible to pro- 
duce electrically welded hulls for vessels for inland waterways 
and for harbor service of any kind, at costs comparing favor- 
ably with wooden hulls of the same dimensions. It is probable 
that with the experience gained from demonstrations of this 
vessel in service, the field of welded construction 
greatly extended. 


will bi 





STAGE SET FOR WESTERN METAL 
CONGRESS 

folder has just been received from Mr. W. H 
Eisenman, Secretary of the American Society for Steel Treat 
ing, Cleveland, Ohio, indicating that the exposition planned 
for Los Angeles during the week of January 14th, 1929, is 
lined up in good shape. The official title of this meeting is 
the Western Metal Congress and the exposition will be known 
as the Western States Metal and Machinery Exposition. 
The exposition will be held in the Shrine Civic Auditorium, 
Los Angeles, and hotel headquarters will be at the Los An- 
geles Biltmore Hotel. 

The program for this Western Metal Congress is now being 
worked out by a committee and its broad scope will have a 
splendid appeal to all metal users in the western states. The 
sessions will be held morning and afternoon at the expositio: 
building. Assurances of the desire to participate in the prepar 
ation of the program have already been received from the 
Western Chapters of the following national societies: 

American Society of Mechanical Engineers. 

American Institute of Mining and Metallurgical Engineers 

American Petroleum Institute. 

Institute of Metals. 

American Welding Society. 

Society of Automotive Engineers. 

Pacific Coast Electrical Association. 

Pacific Coast Gas Association. 

Institute of Marine Engineers. 

Metal Trades and Manufacturers’ Association. 

Chamber of Mines and Oils. 

National Purchasing Agents’ Association. 

American Society for Steel Treating. 


A new 


Several of the western societies have plans for holding their 
regular yearly sectional meetings of their groups or divisions 
in Los Angeles during that week. 

The exposition represents a complete cycle of the metal 
Steel 
panies will show the various grades of raw stock from and by 


industry from raw material to finished products. com- 
which products are made; a machine tool shop with the latest 
high grade improved tools connected up and operating will 
demonstrate the fabrication of raw materials; then comes the 
heat treating where the latest supplies and heat treating equip 
ment for and will be 
operation. The inspection and testing equipment rounds out 
the cycle, 


gas, oil electricity shown in actual 
while within the circle we find such sections of the 
exhibit as foundry equipment and supplies, material handling 
equipment, welding and cutting, oil’ field tools and equipment, 
cutting tools, small tools and machinist supplies, nonferrous 
metals, castings, forgings, abrasives, refractories, ball bearings, 
motors, oils, belting, rust-proofing and many other lines—all 
of which have an application in a manufacturing plant fabri- 
cating metals or in an industry such as oil and mining where 
metals and machinery are used. 

A vigorous, aggressive and continuous advertising and pub 
licity campaign will be inaugurated in the entire 
states through such means as trade papers, stickers, broad 


western 


sides, direct mail, personal invitations, city and country news 
papers, so that all individuals in the metal industry will be 
thoroughly familiar with all details of the Congress and Expo- 
sition. One of the most prolific sources of worthwhile attend- 
ance will be from the numerous concurrent meetings during 
the week of January 14, of various western sections of tech- 
nical societies and associations participating in the Congress. 















The Making of Aluminum Furniture 


High Strength Aluminum Alloys Replace Wood and the Product 


Has Marked Advantages in Strength, Appearance and Lightness 
By A. D. Camp* 


Introduction 


HE development of aluminum furniture was started to 
‘Leaall a demand for strong, light, fireproof chairs with a 
minimum of maintenance, for commercial While the 
prime idea was to produce a utilitarian result, due attention 
has also been given to beauty of line and design. And the 
further objective is quantity production to permit of a cost 
that will approximate as far as possible the equivalent high 
grade wood. 

The United States Aluminum Company, a subsidiary of the 
Aluminum Company of America, is manufacturing aluminum 
office and utility chairs which are probably the equal in point 
of design of most wooden chairs now available, and which 
are far superior in lightness and durability. Their weight is 
about half that of wooden chairs of the same general type, and 
being made of one of the. strong aluminum alloys which has 
approximately the physical properties of mild steel, they are 
practically indestructible. They carry no problem of repair- 
ing loosened dowels and glued joints which are the bane of 
every householder and building equipment superintendent. 
Their fireproofness aids in the placing of insurance at mini- 
mum rates. 


use. 


Physical Properties and Metallurgy of the Metal 

Most people think of aluminum in terms of the soft, ductile 
metal used for much of the kitchenware and common novel- 
ties which makes it difficult to visualize objects requiring 
structural strength and permanence being made of this metal. 

There are several strong aluminum alloys suitable for struc- 
tural work, the one known as 51-S having been selected for 
furniture fabrication on account of its good die forming and 
general mechanical properties. Like steel, mechanical 
properties can be changed by annealing, quenching and aging, 
which allow the fabricator to select the condition most suitable 
for the job in hand. In the annealed or dead soft condition, 
designated by the symbol “O,” which is obtained by heating 


these 


to 350 deg. C. (662 deg. F.), followed preferably by slowly 

cooling, this 51-SO alloy has the following properties: 
Tensile Strength (Ibs. per sq. in.)................ 14,000-18,000 
¥éewt. Paint. (ibs., per 9q. 101.) <2... 4,000- 6,000 
Elongation (per cent in 2 in.).................... 15- 30 
Brinnell Hardness (10 m.m. Ball 500 k.g.) 23- 30 


The above figures show that in the annealed condition 51-S 
Alloy is very soft and ductile and that in this state it can be 
subjected to severe forming operations. The cold working of 
annealed sheet or tubing will raise the tensile strength from 
17,000 to 30,000 pounds with a marked reduction in elonga- 
tion, depending upon the amount of such cold work. The 
formed parts can be further greatly strengthened by heat 
treating at 515 deg. C. (960 deg. F.), followed by quenching in 
hot or cold water, when the condition is designated by the 
letter “W” and the following physical properties may be ob- 
tained: 


Tensile Strength (Ibs. per sq. in.)..............30,000-40,000 
Yield Point (lbs. per sq. in.)-...............-.-- 15,000-20,000 
Elongation (per cent in 2 in.).................... 20- 30 
Brinnell Hardness (10 m.m. Ball 500 k.g.) 55- 70 


51-SW Alloy is sufficiently ductile if used within a few 





*Research Bureau, Aluminum Co. of America, Buffalo Fabri- 
cating Div. 





weeks of its manufacture to readily undergo most die form- 
ing and bending operations so that only the most severe 
deformation requires the use of annealed metal. If the heat 
treated stock is not used for several months after manufacture 
it hardens somewhat by spontaneously aging and this de- 
creases the plasticity, and therefore, increases the difficulty of 
working. Operations requiring the use of annealed nietal 
usually require heat treatment after fabrication and this in- 
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There Is No Suggestion of Lightaees in the Sturdy Appearance of This 
air, 


volves problems in warping and furnace support that are diffi- 
cult of solution. However, in the fabrication of aluminum 
chairs it has been found that 51-SW Sheet and Extruded 
Tubing can be used in the manufacture of chair parts without 
reference to its age except in a very few cases where deep 
drawing is necessary. 

After complete fabrication, further strength and stiffness can 
be obtained, but at the expense of ductility, by artificial aging. 
This consists in heating the metal to 160 deg. C. (320 deg. F.), 
for from four to eighteen hours. This treatment produces the 
properties given below: 


Tensile Strength (Ibs. per sq. in).............. 45,000-50,000 
Yield Point (Ibs. per sq. im.) ............-.-00.-- 30,000-40,000 
Elongation (per cent in 2 in.).................... 10- 18 
Brinnell Hardness (10 m.m. Ball 500 k.g. 85- 100 


According to the theory advanced by aluminum metallur- 
gists, the variation in the physical properties of 51-S Alloy 
from annealing, heat treating and aging, is due to the varia- 
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tion, with temperature, in the solubility of the magnesium sili- 
cide compound, Mg,Si in aluminum. 51-S Alloy usually con- 
tains about two per cent of Mg:Si; and since at room tempera- 
ture this constituent is only soluble to the extent of less than 
0.5 per cent, much of the Mg.Si is present in the form of un- 
Therefore, in the an- 
nealed state 51-S is coarse-grained, soft and ductile. Upon 
heat treating at 515 deg. C. all of the MgSi goes into solution 
in the aluminum, and much of it is retained in solid solution 
by quenching. The this is found to be 
decidedly stronger, harder and less plastic than the aggregate 
from which it 


dissolved particles of fairly large size. 


metal in condition 


was formed. Upon aging, a precipitation of 

















Unpainted Scuff Plates Preserve the Fine Appearance of This Chair. 


fine particles of Mg,Si from solid solution, which 


still further 
These small particles of magnesium silicide, which 


occurs 


causes a increase in hardness and decrease in 
plasticity. 
is much harder and stronger than aluminum, form along the 


The 


result for practical purposes of explanation, is an infinite num- 


boundary surfaces between the crystals of aluminum. 


ber of minute keys or dowels, which tightly fasten each crystal 
to its neighbors on all sides. Since these keys will oppose 
any sliding of crystal fragments along the boundary planes, 
the result is a considerable increase in the strength and hard- 
ness of the metal. 

The amount of alloying elements in 51S Alloy is so small 
that its general properties differ only very slightly from those 
of commercially pure aluminum. Its specific gravity is: 2.69 
while the thermal and electrical conductivities are approxi- 
The 
thermal expansitivity of 51-S is about twice that of steel and 
the alloy is 


mately 40 to 45 per cent of that of annealed copper. 


very weak at temperatures slightly below the 


melting point. These properties have a very great influence 
upon the welding technique used for this alloy, which will be 


discussed in another section of this article. In regard to re- 
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sistance to corrosion, 51-S Alloy in the “W” or “as quenched 
state is probably the best of all the strong wrought alloys, 
and it is only slightly inferior to commercial aluminum i: 
this 
to lower its corrosion resistance. 


respect. Annealing and artificial aging, however, appear 


Die Forming of Parts 

The forming of parts in presses and brakes forms a very 
large portion of the fabrication of aluminum chairs, and thx 
ease with which these operations are performed is one of th: 
main factors in the commercial success of this project. The 
original cost of dies is high but the rapidity with which th« 
turn out parts soon amortizes the investment for tools. 

All uniform tubular sections, such as legs and back frames 
are received from the mill in the form of tubing 
This is cut to the proper size with circular or band saws and 
given the proper curvature in presses. Certain back 
having curved corners with a three-inch or four-inch radius ar: 


seamless 
frames 


formed in a special bending machine similar to those used ir 
the metal bed industry. 

Channel sections such as leg braces, seat frames, bac! 
braces, etc. are bent into shape on a brake from sheet metal 
blanks. Taper legs are blanked out of sheet with dies and 
bent to the proper section preparatory to welding along on¢ 
seam. 

The parts requiring deeper drawing and more difficult forn 
ing are saddle shaped seats, swivel chair bases, seats for arn 
chairs and caster forks. These parts are all made from 51-S\W 
metal and most of them are formed in two or three successive 


draws without intermediate annealing. 


Assembly of Parts by Welding—Prevention of Cracks in 
Welds 
The the fabrication of aluminum furniture is 
the assembly of parts into complete chairs, in which opera 
tion autogenous welding plays the principal role. In the earl) 
development of strong alloy aluminum furniture the assembly 
by welding offered an annoying stumbling block since fror 


next step in 


twenty to twenty-five per cent of the welded joints cracked 
in the making, and the whole manufacturing program 
held up until this problem was satisfactorily solved. 


Was 


The principal reason for this cracking in complicated assem 
blies was that the strong alloys have a very great solidification 
that considerable magnitude ar 
set up in the areas adjacent to the weld, when the fused metal 
passes into the solid state. 
very weak at 


contraction so stresses of 
Since the alloy is “hot short” or 
temperatures close to the melting point, th 
newly welded joint is not sufficiently strong to withstand the 
strain put upon it and it ruptures. Another vital contributory 
cause of cracking is that the parts are necessarily clamped i 
a jig, and not being free to come and go with the expansion 
and contraction of the weld, the joint is subjected to exces- 
sive stresses at the very instant when it is in a gréatly weak 
ened condition. 

One part of the problem, therefore, resolved itself into find 
ing a means of relieving these severe strains at the critical 
instant of weakness. Many expedients were tried, but the one 
which finally effected a successful solution was the use of a 
welding wire composed of an aluminum-silicon alloy, which 
has past for soldering 
aluminum. alloys are “hot short” and 
contract less sharply on solidification than the 51-SW al 


been employed in the and welding 


These silicon less 
un 
inum, and on account of their somewhat lower melting points 
it is believed that, when deposited in the weld, a silicon all 
will remain longer in the semi-molten state and flow into 
void formed by the contracting base metal as from a gat 
into a casting, and by this means will relieve some of t! 
strains set up by the welding process. 

A second part of the problem involved technique in weldin 
The mere flowing of metal on top of the prepared joint is 
sufficient With the prop: 


space between adjacent surfaces, a penetration by the flame 


to develop maximum strength. 
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permits of the softening of the metal at the joint and the 
flowing of the metal from the welding wire with a uniting of 
the two. Only constant practice ensures the delicate balance 
between the amount of heat required to just melt both wire 
and the edges of the work. Too much heat will melt holes 
in the parts and too little will cause cold shuts and flaws in 
the weld itself. 
not difficult but 
technique. 
Whether or not the above is a true explanation of 


The mechanics of the welding problem are 
the nicety of touch required is a matter of 


what 
takes place, troubles from cracked strong 
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being employed for the thinner sheets. Metal ranging in 
thickness from 14 to 18 gauge usually takes a tip with a 
.075-inch orifice, which is equivalent to a number 48 or 49 
drill. 

Tensile strength tests of the welded joints show that nor- 
mally the fracture occurs at a point between %-inch and 
34-inch away from the center of the weld, even though the 
excess of deposited metal has been ground off. A break 
occurring in the center of a weld is a sure indication of an 
weld, and an examination will nearly always reveal 

voids or flux pockets. A comparison of 


imperfect 





alloy welded joints are now a thing of the 


past, and it is now possible to make 
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A Representative Group of Aluminum Chairs Whose Fine Construction Is Made Possible by Welding. 


sound welds, bridging gaps up to one-half inch wide in com- 
plicated assemblies where parts are tightly clamped in exact 


positions. This point is of great assistance in fabricating 
structures where small tolerances are allowed in finished 
dimensions. Rather inexact fitting together of parts in 


the jig may be permitted if the whole assembly is held in the 
exact position required by the finished job. 

satisfactory for 
most work in the thicknesses of metal employed for furniture 


A one-eighth inch welding wire is usually 


and the composition is usually specified as silicon 4.5 per cent 


p!us or minus .5 per cent, balance aluminum. This alloy 
coalesces readily with any aluminum base alloy and permits 
of rapid welding, which is of importance to prevent overheat- 


ing from the welding torch. 


Gases and Flames Used in Welding 


aluminum 


In 


alloy s 


the of and its 


an 


autogenous or gas welding 


oxy-hydrogen flame is preferred to oxy-acetylene 
since the former, on account of being softer and less intensely 
hot, is more easily controlled on a low melting point metal 
Also, the tendency of the oxy-acetylene flame 
black retards the of the 


A nearly neutral flame is employed for weld- 


like aluminum. 


to deposit carbon easy coalescence 


molten metals. 
almost 


ing aluminum 


and any high grade torch will give 
satisfactory results if it is properly regulated. The actual 
regulation varies somewhat from one operator to another. 


The 


green inner cone impinging upon the metal. 


torch is held rather close to the work with the faintly 
The size of the 


the finer ones 


tip used varies with the character of the work, 





—— tests of hydrogen and acetylene shows 


a very much larger percentage of 
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breaks in the center of the welds made by the acetylene 
flame, which is another strong indication of the better suit- 


ability of the oxy-hydrogen flame for welding aluminum. 


The Strength of Welded Joints 


A study of the strength of aluminum welds has been made 
in order to determine why sound welds usually fracture in 
the metal 5¥g-inch from the weld. It is now be- 
lieved that the metal in the welded area which has been heated 
up to the heat treating temperature of 960 deg. F. receives an 
air quench which therefore restores it to the “W” condition 
previously explained. At some distance from the weld the 
metal is not sufficiently heated by the torch to have its physi- 
cal properties changed, but at some point between these two 
locations there is a place where the metal has been heated 
enough to be partially annealed, but not sufficiently high to 
receive a quench. Temperature explorations have shown that 
maximum annealing thermal effect is usually located between 
%-inch and 34-inch back of the weld, depending upon the 
of the operation. This fact, of course, explains why 
this is the weakest part of the welded joint. 

Tensile tests of welded specimens of 51-SW Alloy cut out 
of chairs after aging show strengths of from 31,000 to 37,000 
pounds per square inch, which is from seventy to eighty per 
of the ultimate strength of the metal. The Yield Point 
and Elongation are also somewhat lowered, indicating a reduc- 
tion in ductility, but if the welds are placed in locations not 
subject to critical the strength of the structure is not 
sacrificed to any considerable extent. 


base about 


speed 
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Welding Jigs 

In the manufacture of aluminum furniture much attention 
has been paid to the development of suitable metal jigs for 
the assembly of parts. After being die formed or cut to size, 
these parts are first brought together for welding in sub- 
assembly jigs for back frames, leg braces, arms, seat frames, 
etc., and these are finally fitted into complete assembly jigs. 
The various chair parts are held firmly in position by lever 
or cam action clamps which allow of rapid fitting and removal 
after welding. All jigs are made either of steel or cast iron, 
and every chair type requires a separate jig. As a rule, the 
chairs are only tack welded while in the jigs, the welding 
being completed by separate operators on the floor or bench, 
a procedure which allows of a higher rate of production per 
jig. The use of very rigid jigs of this type permits the easy 
maintenance of exact sizes and dimensions so that all chairs 
of a given type are exact counterparts of each other. 


Welding Flux and Its Removal 

The surface of aluminum and its alloys is always covered 
by a fine grained and tenacious film of aluminum oxide which 
must be removed during welding operations in order to permit 
the parts to coalesce. This is accomplished by means of a 
flux which dissolves the oxide and floats it to the surface of the 
molten section. Number 22 Aluminum Flux, manufactured by 
the Aluminum Company of America, has been found to give 
the most satisfactory results in the welding of aluminum and 
its alloys. In the fabrication of aluminum furniture this flux 
is usually applied by plunging the welding rod into a very 
heavy solution or emulsion containing approximately two parts 
of flux to one part of water, held in an aluminum metal tube 
about fifteen inches long and one inch to 1% inch in diameter. 
In this manner the wire receives a coating of flux which dries 
and melts in the heat of the welding torch and runs along 
the seam just ahead of the flame, effectively cleaning off the 
oxide film from the adjacent parts about to be welded. The 
flux can also be applied by painting the emulsion on the seam 
previous to welding. 

The flux which becomes fused on the metal during the 
welding operations should be removed within a few hours 
after the weld has been completed. While the flux is not 
actively corrosive toward aluminum, the unsightly appear- 
ance of the flux encrusted welds and its deleterious effect upon 
the superimposed paint films makes its elimination of prime 
importance. Flux can ordinarily be readily removed by wash- 
ing in hot water but in some chair assemblies hidden pockets 
are found from which the flux is difficult to flush out with hot 
water or even steam blasting. In cases of this kind it has 
been found necessary to remove the bulk of the flux by hot 
water washing and then to dissolve the last traces by sub- 
merging the welded article for from three to five minutes in 
a hot two per cent nitric acid solution, followed by subse- 
quent water washing to remove the acid. 


Surface Finishing 

Where smooth finished surfaces and fillet joints are required, 
the excess welding-metal is taken off by rotating steel cutters 
and abrasive discs, operated on portable, flexible shaft ma- 
chines. The final finishing operations are performed with fine 
carborundum cloth. Great care must be exercised in these 
grinding operations to prevent cutting into the base metal, as 
this would greatly weaken the strength of the structure. 

Summarizing the welding procedure, the following meas- 
ures are taken to ensure the production of sound welds in the 
fabrication of strong alloy aluminum furniture: 

(1) Whenever parts are not free to come and go with the 
thermal effects on account of being tightly clamped in jigs, 
five per cent silicon welding wire is used to relieve the strains 
in the joints and thereby prevent cracks. 

(2) A gap of at least the thickness of the metal is always 
left between adjacent parts to be welded, in order to permit 
the flame to carry through and obtain good penetration of 
the weld. 

(3) In welding a seam which is not tightly held in place 
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by the jig, tack welds must first be made at intervals of about 
three inches in order to maintain the proper gap and prevent 
overlapping of the edges. In some instances where the metal 
is heavy the edges are serrated with a hack saw or drill pre- 
vious to welding. 

(4) In welding a seam, the torch is started at the end and 
worked toward the center, rather than the reverse. 

(5) The welding is done in as expeditious a manner as 
possible with the application of a minimum amount of heat 
consistent with good penetration, which gives maximum 
strength to the structure. Every expedient is employed to 
obtain this result. 

(6) Welds are placed as nearly as possible in places where 
they will be subjected to the least strain and vibration. 

(7) All flux is removed within four hours after welding. 


Mechanical Joints 

In the preceding section on Welding it was noted that welds 
of aluminum alloys have approximately 75 per cent of the 
ultimate strength of the metal, which has been found to be 
very ample to take care of any ordinary service strains placed 
upon the joints of aluminum chairs. The back to seat frame 
joitits, however, are subjected to such unusually severe strains, 
when a sitter balances on the rear legs or leans against a wall, 
that mechanical joints of bolted construction to provide 
additional security have been developed for this location and 
many others where two flat surfaces coincide. The principal 
advantages of this type of joint are that it permits the use of 
the full strength of the metal and obviates any subsequent 
grinding off of excess metal, an operation difficult to control. 
This construction is also cheaper from the point of labor and 
material involved. : , 

Mechanical joints are used in a number of other places, 
such as in the fastening of back splats and back braces to the 
chair framework. In some locations where tension stresses 
are not involved, simple, tightly fitting slip joints are employed. 

Riveted construction has only a very minor application in 
aluminum chair fabrication, but in the manufacture of motor 
bus and railway car seats it is extensively used. These struc- 
tures are to a great extent composed of aluminum alloy angle 
and channel sections joined together, so that rivets play a 
very important part. In the completed structure, upholstered 
slipcovers are placed over the back and heavy cushions fitted 
to the seats. For greatest strength 17-S Alloy rivets are used, 
and they are headed up directly after the heat treating and 
quenching operation when they can be readily worked. This 
alloy assumes nearly its maximum strength by spontaneous 
aging within four days after quenching. A molten saltpeter 
bath, carefully maintained at 950 deg. F., is used for the heat 
treatment, which is followed by immediate quenching in water. 


Chair Types 

The accompanying illustrations show the various types of 
chairs which have been developed up to the present time. 
These include side chairs with straight and curved backs and 
arm chairs with plain and swivel bases. In addition to these, 
some overstuffed chairs have been manufactured, the frame- 
work of which is composed of 51-SW Aluminum Alloy, and 
also experimentally, a number of office accessories such as 
wastepaper baskets, costumers, letter trays and adjustable 
stenographers’ chairs. 

Other types of chairs such as those suitable for hotel and 
club rooms, restaurants and chairs for hospital use may be 
made available if the demand warrants. Also it has been dem- 
onstrated that desks, tables, lockers, doors, filing cabinets and 
many office accessories can be fabricated practically from 
strong aluminum alloys with welded and mechanical joints 
but the manufacture of these items will depend upon the com- 
mercial demand. 

One of the important types so far produced has been chiirs 
for railroads and steamships where saving in motive power 
from reduction in weight is theoretically an important item, 
and a minimum of maintenance a necessity. Some of the 
rialway lines are now equipped with aluminum dining car 
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chairs which are fitted with specially designed, but unob- 
trusive bumpers, and have durable finishes to withstand the 
rigors of this service. 

Upholstery and Accessories 

Some of the chairs of the line so far developed have plain, 
saddle shaped seats, die-formed out of aluminum sheet, but in 
most types there has been adopted high grade leather uphol- 
stered seat and back cushions and arm pads. 

One of the interesting details in this furniture work has 
been the development of aluminum casters and swivel devices, 
for which it was previously thought that only steel and brass 
could be employed. The made of strong 
aluminum alloy sheet, rod and extruded angles, of the same 


swivel device is 

















Welded Aluminum Viclin. 


gauges as the steel in most instances, and severe accelerated 
service tests in a specially designed racking machine have 
been made. After tests equivalent to fifty years’ use the 
aluminum swivel devices are perfectly serviceable and show 
even less wear that those made of steel. The only steel parts 
retained in this device are the springs and the two bolts with 
wing nuts. This use of aluminum has reduced the weight of 
the swivel from 12% to six pounds. 

Strong alloy chair casters of several different patterns have 
been developed and have been turned over to caster manufac- 
turers for production. Severe service tests have shown these 
casters to be reliable in every respect. One of these casters 
consists of a die-formed fork, composed of %-in. 51-SW 
material, attached to a 17-ST stem which is fitted to the 
socket in the bottem of the chair leg by means of an aluminum 
adapter, also die-formed. The sizes of the caster sockets have 
been so selected that any standard make of caster can be fitted 
to the chair by employing the proper adapter. The wheel of 
this caster consists of leather discs bound together by alumi- 
num flanges. The wheel is fitted with a steel bushing but 
the axle is made of heat treated 17-S. Double wheel casters 
of this type for heavy chairs have also been made of strong 
alloys, as well as some with rubber tired wheels and ball 
bearing swivels. 

Polished, die-formed aluminum scuff plates for swivel chair 
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bases, designed to protect the paint against the constant rough 
wear of shoe heels, are another accessory which have been 
added to these chairs to increase their serviceability. 


Physical Tests of Chairs 


As the fabrication of aluminum alloy chairs progressed 
toward a satisfactory product and early weaknesses were 
eliminated, it became necessary to select tests which would 
actually determine their ability to withstand strains to which 
they would be subjected in service. Two kinds of tests were 
developed—static tests in which the effects of the imposition 
of definite loads is noted, and dynamic tests where chairs are 
subjected to a racking similar to that which they would re- 
ceive in actual service, except that the tests are applied in an 
accelerated manner. 

In the static tests it was found that the chairs without arms 
would withstand a load of 275 pounds concentrated at the top 
of the back frame before taking a permanent set of % in., 
while with arm chairs no permanent set has been obtained up 
to the limit of the testing device (500 pounds.) 

These are far more severe strains than chairs would ever 
be required to take in actual service; since even a sitter weigh- 
ing over two hundred pounds could only apply his weight to 
the chair back close to the seat, while in these tests the 
applied load has a lever arm of eighteen inches equivalent to 
the height of the chair back. 

In the dynamic tests the chairs with 180 pounds dead 
weight in seats are attached to a retiprocating device and are 
racked back and forth at a rate of sixty pumps per minute, in 
order to demonstrate the ability of aluminum chairs to resist 
the fatigue of repeated jars and vibrations. It has been esti- 
mated that one hour of this test is equivalent to one year of 
normal use, but aluminum chairs have been subject to 150 
hours racking without developing any structural weaknesses. 


Finishes for Aluminum Furniture 


The matter of.selecting the proper finish for aluminum chairs 
is one that requires much greater consideration than the choice 
of finishes for wooden chairs, and those composed of other 
metals. Aluminum, being a» silvery metal, shows a bright 
streak wherever the paint is chipped or worn off so that the 
most durable finish possible must be selected. Highly baked 
enamels have been found to be far superior to all other finishes 
in their resistance to abrasion and chipping and their adoption 
has added much to the beauty and serviceability of aluminum 
chairs. 

Of almost equal importance to the quality of the finish used 
is the preparation of the metal surface, since no paints will 
show good adherence to the regular very smooth, oxidized 
surface of aluminum. The very best foundation for the firm 
adherence of paint to metals is a sandblasted surface con- 
taining minute craters with reentrant angles, which key into 
the paint film and bind it tightly to the metal. Lacking the 
facility of sandblasting previous to painting, aluminum sur- 
faces should be roughened by sandpapering or caustic 
etching. 

The selection of paints best adapted for aluminum furniture 
has been materially aided by the development of physical tests 
for the determination of the abrasion, chipping and thermal 
resistance to paint films. 

Conclusion 

In this paper the writer has endeavored to give a somewhat 
detailed description of the materials and processes entering 
into the manufacture of strong alloy aluminum furniture, with 
notes upon the quality and special characteristics of the fin- 
ished product. It is hope dthat the materials, methods and 
tests discussed here will find a wider application in the manu- 
facture of a number of structures requiring lightness, beauty 
and strength. 


(NOTE—This is the fourth of a series of articles on Redesign 
Engineering, prepared especially for The Welding Engineer— 
Editor.) 
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MOREHEAD MEDAL COMMITTEE WILL 
RECEIVE PAPERS ON ACETYLENE 

The award of the Morehead Medal by the International 
Acetylene Association for contributions of outstanding merit 
toward the progress of the acetylene industry is always one of 
the most important events on the program of the annual fall 
meeting of the Assqciation. This medal has been awarded to 
a number of individuals who have distinguished themselves by 
their valuable contributions, and the committee in charge of 
making the award calls attention to the fact that it can be 
granted as a reward for technical papers which promise to be 
of special value in furthering the use of acetylene for any 
purpose. All persons who desire to submit papers of this 
sort are invited to send them to the Committee on the More- 
head medal in care of the International Acetylene Associa- 
tion, 30 East 42nd St., New York City, before August 1, 1928. 


CALIFORNIA MANUFACTURER ESTAB- 
LISHES A “STEEL WELDERY” 

A manufacturer on the Pacific Coast who has made great strides 
in the adoption of welding in fabrication is Downs Brothers, man- 
Not only 
have they replaced castings in the original designs of their equip- 
ment by substituting welded steel units but they have adopted 
welding 100 per cent as the method for uniting structural mem- 
bers. Winch drums, plate clamp bodies, beam tongs, ore buckets, 
and many other items formerly cast are now fabricated out of 
steel and welded. 


ufacturers of contractors’ equipment and accessories. 


In addition to their own manufactured line of equipment, Downs 
Brothers solicit job welding, and in their jobbing work they rec- 
ommend to their customers that they step out of the common- 
place and adopt welded units to replace castings. In this work 
Downs Brothers have made some radical changes in design and 
construction of their customers’ devices and equipment, for which 
they have received much favorable comment. In other words they 
have established and are operating a “Steel Weldery.” 

Downs Brothers are successfully advertising their welding and 
design service as well as their regular line of contractor’s equip- 
ment. 

WELDED NON-FERROUS RANGE BOILERS 
AND PIPE SYSTEMS PROVIDE IMPROVED 
WATER SUPPLY 
In a communication to the Oxy-Acetylene Committee of the 
International Acetylene Association, W. C. Swift, Research 
Engineer of The American Brass Co., points out that the 
Copper and Brass Research Association, also the American 
Brass Company, the Chase Companies, Inc., and the Mueller 
Brass Company, have spent, are spending, and will continue 
to spend large sums of money in promoting the use of brass 
and copper pipe in water service in homes, apartment build- 
ings, hotels and office buildings. These efforts to increase the 
use of brass and copper pipe have been remarkably successful, 
and today there are probably three or four times as much 
brass pipe going into buildings, and copper pipe being used 
for service from street mains to buildings as was being used 

three or four years ago. 

Brass and copper pipe are being used, of course, because 
of their corrosion-resisting qualities. Unfortunately, however, 
the water supply of many cities is so corrosive that even 
though brass pipe is installed in the buildings, rusty water con- 
tinues to run at the spigots. This is due to the rapid corrosion 
of the steel range boilers and hot water supply tanks. It, 
therefore, becomes essential that range boilers and supply tanks 
to be used in connection with installations of brass pipe shall 
be made of rust-resisting metal. Copper, of course, is quite 
ideal for the service, but in many cities the water pressures 
employed are so high that unusually heavy gauges of copper 
must be employed to withstand these high pressures and insure 
that there will be no bursting of range boilers and tanks. 

Some manufacturers have endeavored to meet this problem 
by building two tanks, one of steel and one of copper, the 
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copper tank being fitted within the steel tank. This doubles 
the labor cost and increases the material cost. 

The Du Pont Company had the problem, a few years ago, 
of finding an alloy that would resist corrosion of most acids 
and alkalis and still have the strength of steel, and, as a 
result of a long series of experiments, developed an alloy 
named “Everdur.” This alloy, which is 96 per cent copper, 
3 per cent silicon, and 1 per cent manganese, is as corrosive 
resisting as copper and is 15 to 25 per cent stronger than mild 
and low-carbon steels. This alloy, therefore, makes an ideal 
material for range boiler and hot water supply tank work 
because it can be welded by the oxy-acetylene process quite 
as readily as good steel. ‘“Everdur” sheets are welded with 
“Everdur” welding rods. 

This development opens up to oxy-acetylene welders a new 
and most promising field for the use of oxy-acetylene welding 
in the fabrication of range boilers and tanks to be used in 
connection with brass and copper pipe installation. 





WELDED GASOLINE TANK GIVEN IMPRES- 
SIVE TEST 

A large tank, fabricated entirely by welding, designed to trans- 

port oils, gasoline, and other inflammable products through the 

streets of New York City without the usual hazards of fire or 

explosion, was recently given an unusual test on the grounds of 

















Drop Test of Welded Tank. 
the Scott Welded Products Company at Long Island City. One 
of the huge tanks was filled with water and dropped from a 
height of 12 feet onto concrete. After careful examination it 
was found that neither the steel sheets nor the welded joints 
developed the slightest sign of a leak. A number of fire depart- 
ment officials and insurance men witnessed the demonstration. 





SIX FOOT EXTENSION WELDED TO LARGE 
PLATE ROLLS 


An unusual welding job was recently accomplished by Joseph 
T. Ryerson & Son, Inc., Chicago, when a set of 34-foot plate 
rolls at the plant of the General American Tank Car Corporatio 
was lengthened to 40 feet to accommodate a special order. Thi 
method of making this extension is described in Machinery. The 
upper roll, 29 inches in diameter, and the two 20-inch lower 
rolls, were dismounted, the base extended and the rear housing 
moved out. The six foot extensions, made of Mayari iron, wer¢ 
slipped over the journals and welded along the circumference of 
the joints. Additional center support was placed at the joints 
of the lower rolls. One order for the rolling of 200 '%-in. plates, 
8 ft. by 38 ft., paid for the extension and netted a substantial! 
profit as well. 
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Welding Arc 


Phenomenon of Electric Arc Analyzed from the Standpoint of Its Appli- 
cation to Welding — Principle of Atomic Hydrogen Process Explained 


By P. Alexander 


(Continued from March Issue) 
The Shielded Arc Proccess 


While the work on atomic hydrogen was proceeding in the 
Schenectady Laboratory, the writer was engaged in the 
the Lynn Laboratory on the development of an improved 
method of the arc welding with metallic and carbon electrodes. 


Since the accepted explanation of brittleness in arc welds 
was the presence in the weld of oxides and nitrides or iron, 
the first experiments were conducted on welding in gases other 
than those composing the atmospheric air. The first experi- 
ments were conducted on welding in carbon dioxide, super- 
heated steam and illuminating gas. Then, without any knowl- 
edge of Dr. Langmuir’s experiments with atomic hydrogen, 
the writer came to the conclusion that it is hydrogen which 
must give the desired results. The experiments immediately 
confirmed this view. The welds produced in that gas proved 
to be perfectly ductile and to possess a high tensile strength. 
Furthermore, it was found that the apparent resistance of the 
welding arc in hydrogen is more than twice that of the same 
arc in air. For the reasons of the desirability of rapid deposi- 
tion of the metal, the welding arc must have a definite short 
length. The increase of the apparent resistance of the arc 
without increase in length is most welcome as it makes the 
arc almost twice as efficient as a device for the transformation 
of the electrical energy into the thermal form. 

The anode and cathode voltage drops of an iron welding 
arc of 100 amperes maintained in hyrogen atmosphere were 
found to be each equal to 16 volts. The voltage drop across 
the arc stream for an arc of % inch does not exceed 5 volts, 
so that the total voltage across the arc of % inch in length is 
37 volts. The usual arc voltage of the welding arcs of the same 
length and current intensity maintained in air is about 18 
volts. 

This abnormal apparent resistance of the arc in hydrogen, the 
writer at that time attributed to an exceptionally high coeffi- 
cient of heat conductivity of that gas. Indeed the heat conduc- 
tivity of air is 0.510° and that of hydrogen is 3.17 10° 
calories per centimeter per second per deg. cent. In other 
words, it was thought that the high voltage of the arc is due 
to a mere cooling of the arc by hydrogen in its molecular form. 

At a later date, to check up this assumption, the writer 
repeated the same experiments with the arcs in helium. This 
gas has also an exceptionally high coefficient of heat conduc- 
tivity which is even slightly higher than that of hydrogen; 
namely, 3.3910°. The experiments, however, showed that 
the arc voltage in that gas is lower even than in air. Since 
the coefficients of diffusion of hydrogen and helium are about 
the same and the temperature of the arc core in both cases 
probably does not differ materially, the only explanation of 
difference in the arc voltages was that the hydrogen, being a 
diatomic gas, was dissociated into the atomic state while the 
helium, being a monatomic gas, remained unchanged by the 
extreme temperature of the arc. 

These experiments have an interest only as illustration of 
various ways of investigation. The quantative determination 
of the amount of atomic hydrogen produced cannot be based 
on such experiments. They only demonstrate the fact of the 
dissociation of hydrogen into the atomic state and that it 
affects very markedly the anode and cathode fall. 
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These two quantities are determined by the concentra- 
tion of the ions of one sign at the surface of the electrodes. 
If the production of the ions of the other sign in the first 
gaseous layers next to the electrode is slowed down, the elec- 
trostatic charges of the incoming ‘ions will determine a very 
steep potential gradient. The dissociation of hydrogen into 
the atomic state cools off the surface of the anode and cathode 
and, therefore, reduces there, the speed of ionization and emis- 
sion of thermions. The role of atomic hydrogen in the shielded 
arc process can be compared with the most effective means of 
cooling the electrodes. 

Of course, the atomic hydrogen produced undoubtedly affects 
also the quality of the weld, making it more free from oxides. 
This last action, however, is not as important as that which 
increased the efficiency of the are, since in the shielded arc 
process, the weld is fully protected by a large volume of the 
molecular hydrogen which at the kigh temperature of the arc 
is also one of the most energetic reducing agents. 


The Deposition of Metal 


The transfer of the metal from the electrode to the plate 
can be either purely ionic or mechanical. In the first case the 
metal is rapidly vaporized from the electrode, enters the arc 
and after being ionized is moved across the arc to the surface 
of the positive crater where it regains its state of neutral 
atoms and condenses as a vapor on the surface of the crater. 
The speed of motion of gaseous ions is very high so that 
large quantities of metal can be transferred from the elec- 
trode to the weld in a very short time. The hypothesis of 
transfer of the metal in the state of vapor has been advanced 
by Professor Slocum. This type of metal transfer is observed 
only with long arcs. 

The writer’s experiments indicated that the temperature of 
anode is the determining factor in the ionic transfer of the 
metal in the welding arc. If an arc of 125 amperes and 60 
volts be maintained in hydrogen between a cold plate and 
l-in. Armco pureion electrode, the transfer of metal will be 
mostly mechanical. The tip of the electrode will be liquified 
and the large drops of metal will be periodically falling down 
on the plate. The vapor stream from the negative electrode 
will enter the arc, but there will not be appreciable conden- 
sation of that vapor on the plate. If, however, the positive 
crater will be allowed to establish itself on the plate and the 
temperature of the molten metal in the crater will rise above 
certain limit, then the arc will become very stable and prac- 
tically the total amount of metal will be passing through the 
arc in a state of ionized vapor. The speed of “vapor deposi- 
tion” of metal is about the same as that which would be with 
the short arcs of the same current density when practically 
the total amount of metal is passing through the arc in the 
liquid state. However, in usual practice, the arc length is so 
short that the intense radiations from the positive crater affect 
not only the surface of the negative crater but also the whole 
tip of the electrode to a considerable length. This results in 
rapid melting of the tip of the electrode which is in more or 
less plastic state to a distance of three or four millimeters 
from the negative crater. This condition determines an entirely 
different mode of transfer of metal across the arc. The wire 
used as electrodes always contains a large amount of occluded 
gases. The actual volume of occluded gases depends on the 
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method of manufacturing of the wire and in certain instances 
may reach many times the volume of the metal. 


The amount of gas which the metal can hold in the occluded 
state depends on the temperature. At the temperature of red 
heat, most of the gases are expelled from the metal. Since the 
tip of the electrode is in molten state, it is mechanically the 
weakest point and the gases escape in that direction which 
results in periodical rupture of the liquid surface of the tip 
of the electrode and projection of it into the direction of the 
positive crater. If the arc is very short, this ruptured part 
of the tip of the electrode short-circuits the arc. In other 
words, it bridges the tip of the electrode with the positive 
crater. As soon as the globule touches the liquid surface, 
another set of forces comes into play; namely, the surface 
tension of the molten metal. Now the globule is pulled 
towards the liquid by the surface tension and so breaks the 
contact with the electrode. If the time of transfer was short, 
the temperature of the ionized gases was not affected appreci- 
ably so that the arc can be readily restarted. The experi- 
mental proof of this mechanism of transfer of molten metal 
across the welding arc was furnished by many investigators 
amongst whom we must name Prof. Hudson who advocates 
the theory of liquid transfer of metal determined by the expul- 
sion of the gases, and Mr. O. H. Eschholz who demonstrated 
that even without the explosive action of gases, the metal can 
be transferred through the action of the forces of the surface 
tension. However, the writer is of the opinion that both types 
of forces are responsible for the transfer of the metal in the 
short welding arc. 


Physics and Chemistry of the Crater 


In the case of arc welding with a metallic electrode, the 
positive crater is established on the plate itself. This is the 
most efficient method of transmitting the energy of the arc 
into the plate. In this case not only the metal is subjected to 
the radiations from the negative crater and the arc core, but 
it is also the subject of the most terrible bombardment by 
the electrons and ions rapidly moving towards the anode. The 
velocity of gaseous ions in the arc core is not definitely known 
but it may be expected as being very high. Furthermore, 
the condensation of the gaseous ions on the liquid surface of 
the crater is accompanied by the evolution of the latent heat 
of evaporation of electrons and gaseous atoms. This last 
factor explains the difference in the calorific effects at the 
anode and_ cathode of the arc in spite of the fact that the 
anode and cathode potential drops, as in the case of the iron 
arc in hydrogen, are the same. The surface of the metal is 
heated so rapidly that the heat has no time to be conducted 
away through the thickness of the metal. Therefore, the metal 
around the foot of the arc core is liquified and forms a shallow 
molten pool. The metal in this molten pool is a subject of 
several actions. First, the rapidly falling metallic globules 
splash the molten metal so that the surface of the crater is 
continually swept by the waves running from the center of 
the crater to the periphery. Secondly, the molten metal, being 
free to move, is repulsed from the foot of the arc by the elec- 
tromagnetic interaction of the currents carried by those parts 
of the arc and moves towards the edges of the molten pool, 
forming a sort of a shallow cup or a crater. 

The absorption and evolution of gases in different parts of 
the crater is a factor of paramount importance. The accurate 
tests conducted by Dr. Baraduc-Muuller, who was experimenting 
with the masses of molten steel weighing 11,000 pounds, dem- 
onstrated that molten steel may hold in solution very large 
amounts of gases. For instance, the volumes of hydrogen, 


carbon monoxide and nitrogen occluded in one cubic foot of 
molten Bessemer steel are respectively equal to thirteen, eight 
and five cubic feet (measured at N. T. P.). 

The writer’s experiments with hydrogen, helium, argon, car- 
bon monoxide and nitrogen occluded in the molten part of 
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the crater gave about the same figures and indicated that these 
gases are precipitated out from the molten steel when it is 
still fluid. The observation of the large craters of the power- 
ful arcs burning in different gases reveals that all these gases 
are absorbed in the hot part of the crater and evolved in a 
form of a stream bubbles coming to the surface of the molten 
metal in cooler parts of the crater. 


This continual process of absorption and evolution of gases 
is equivalent to an energetic washing of the molten metal 
with hot gas. The occluded gases may react with the metal 
and form nitrides, oxides, hydrides or may simply be held in 
solution and be partly precipitated out during the solidifica- 
tion. At any rate the large amounts of absorbed and later 
evolved gases have a very great bearing on the soundness of 
the deposited metal and the number of blow holes which it 
may contain. 


When the arc is maintained in air, the fundamental chemical 
reaction in the crater of the arc is oxidation. Oxygen of the 
air coming in contact with the molten metal reacts almost 
instantaneously and forms Fe O which is gradually dissolved 
in the mass of the metal. The excess of that oxide floats on 
the surface in a form of a slag and being further oxidized dur- 
ing the freezing of the metal to the Fes O.. The oxidation or 
burning of the surface layer of the molten metal in the arc 
crater has a determining influence on the number of gas inclu- 
sions in the weld metal. As has been demonstrated by the 
writer’s experiments on welding arcs in argon-oxygen mix- 
tures,’ the amount of heat produced by the oxidation reaction 
is sufficient to maintain the surface of the freezing metal near 
the edge of the crater in molten state long enough to allaw all 
the gases to escape freely and leave the weld metal free from 
blow holes. 


When the deposition of the metal is done in reducing or neu- 
tral atmosphere, this reaction is suppressed and unless special 
precautions are taken, the weld metal will contain numerous 
blow holes. 


It may be pointed out here that in the atomic hydrogen 
process, the recombination of the atomic hydrogen into the 
molecular form at the surface of the weld metal provides a 
source of large amount of energy. In this way the atomic 
hydrogen process not only suppresses the deleterious action of 
oxidation but also provides means to replace the important and 
desirable influences of that reaction by a new reaction which 
takes place of the old one. In the shielded arc process, other 
means are used to assure the prompt expulsion of the occluded 
gases. 

Welding in Mixed Gases 


The development of the shielded arc process extended also 
to the making of welds in mixtures of hydrogen and carbon 
monoxide according to the ideas of Prof. E. Thomson. 

The tests demonstrated that the metal deposited in that 
atmosphere possessed about the same ductility as those pro- 
duced in pure hydrogen. Furthermore, it was found that the 
arc in water gas is much more stable than in hydrogen and 
does not necessitate the open circuit voltage even for welding 
with comparatively low currents, higher than used for stand- 
ard work of welding in air. 

Other tests were made with various gaseous mixtures. In 
conjunction with Professor Thomson the author found that 
not only various mixtures of hydrogen and carbon monoxide 
could be used for welding work, but that certain organic liquids 
such as methanol and denatured ethy alcohol when vaporized 
will serve the same purpose as the pure hydrogen. 

Working in conjunction with Dr. Langmuir, the author 
also carried out a series of tests which demonstrated that 
for certain purposes nitrogen mixed with certain amounts 





2. Oxidation of the Arc Crater, The Journal of the American 
Welding Society, December, 1926. 
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of hydrogen gives welds of superior quality. It should be 
mentioned here also that the mixture of hydrogen with argon 
was suggested to the writer by Mr. P. K. Devers. 

The work conducted on welding in various gases resulted 
in the development of practical means of producing these gases 
easily and at a low cost from various organic and inorganic 
compounds such as alcohol, ammonia, propane, etc. Since 
these compounds are liquids or liquefied gases, the question of 
storage and transportation has also been solved. This can 
be made clear if we consider that one gallon of methanol 
will give on vaporization and dissociation in the arc over 240 
cubic feet of gas. The development of welding in alcohol 
vapors should be specially emphasized as one of the most prac- 
tical solutions found in this laboratory of the problems of 
storage and cost of the most suitable gas for welding by 
the shielded arc process which is water gas. 

When instead of pure hydrogen, the shielding gaseous atmos- 
phere is provided by the gaseous mixture of carbon dioxide 
with propane or the vapors of alcohol, the function of the 
arc is not only to liberate sufficient amount of energy to melt 
the metal, but also by dissociating the gaseous raw materials, 
produces a suitable mixture of hydrogen with carbon mon- 
oxide. The electric arc here becomes not merely a source 
of heat but also a chemical laboratory. 

If we try to visualize all that is happening in the small 
space occupied by the arc, all the different chemical reactions, 
transformation of electrical energy into thermal form, absorp- 
tion and evolution of gases and the deposition of metal, one 
begins to wonder how it is possible for the welder to take 
care of all these complicated factors. The answer is that 
they take care of themselves. If the conditions are regulated 
rightly, all these processes are entirely automatic and the 
man has to watch only the needle of the meter. 

After going through this description of the atomic hydrogen 
and the shielded arc processes, one may ask, ‘‘What is the 
purpose of this development? What is all this for? Is it 
easier to use a combination of the electric arc with the gas 
instead of using each of these factors singly?” 

The answer to the last question is “no.” Of course, the 
combination of several factors necessitates better technique 
But what 
is complicated today will be a simple thing tomorrow. 


and more accurate adjustment of all the conditions. 


It is simpler to make a lamp with the tungsten filament in 
the vacuum than a combination of the same filament and the 
gas. 
incandescent lamp? 


But who wants now the older and simpler. type of the 
The are 
all right and give excellent results in every field of their appli- 
cations. 


present arc welding processes 
But so did the rivet thirty years ago. 

There was a time when no one dreamed of using anything 
but pure wrought iron. Then there came an age of iron-car- 
bon alloys; that is, of steel. And now we are entering the 
era of alloy steels. 


oxidizable 


Most of those steels contain such easily 
And the weld is 
protected by a reducing atmosphere, the results on welding 
It is in this field that the 
new processes probably will find their best applications. 


elements as chromium. unless 


such materials are not satisfactory. 


The electric arc and the gas flame will, in the future, replace 
rivet cutting tools and the foundry mold. Amongst innumer- 
able fields of applications, there will be demand for every kind 


of welding and cutting process. The described processes will 


not replace any of the existing processes but simply assume 
their place of usefulness amongst the older brothers and do 
tne job which cannot be done without their help. 
ALL-WELDED LUNCH CART 
One of the busiest welding shops in the Middle West is 
that of the Austin Welding Works, 553 Quincy, Chicago, 


Sev- 


eral articles have been published in The Welding Engineer 


Illinois, which makes a specialty of production welding. 


describing some of the products manufactured regularly in 
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this shop, practically all of them being of all-welded construc- 
tion. Mr. Austin, proprietor of the shop, recently put on the 
market a completely welded portable restaurant of his own 
design and manufacture. The photographs show exterior and 


RU Tar IE a 





Completely Welded Portable Restaurant. 


interior views of the restaurant. It is made entirely of sheet 
metal and small structural pieces. The steps are sheet metal 
steps and the stools are metal stools all welded. It provides 














Cooking and Serving Facilities of Lanch Cart. 


a counter and complete facilities for cooking and serving. It 
is made of the right size to mount on a Ford chassis and the 
one illustrated is fastened to the chassis with 10 heavy bolts. 
There is not Both arc 
welding and gas welding were used, each process being em- 


a single rivet in the entire structure. 


ployed in places where it was considered most suitable. 


RECLAIMING OLD OIL AND GAS LINES 


When it becomes necessary to discard a gas or oil line, most 
of the 


investment in pipe can be saved by reclaiming the pipe 


for use in other locations. The reclamation procedure is described 


in the March issue of “Oxy-Acetylene Tips. 


Uncovering the line is often accomplished with the aid of a 


ditching machine, and the pipe is then raised and supported on 
Where it has 


skids. been covered with a protective paint, an oil 


burner is used to burn off the paint, the operation being assisted 
by hand scraping. Oxy-acetylene blow pipes are used to cut the 
nipe into convenient lengths, usually 40 to 50 ft. This process 
is greatly facilitated if the pipe joints are welded. A _ torch- 
cutting machine, which has been described in The Welding 
Engineer, has been developed which not only cuts the pipe into 
the desired lengths but at the same time bevels the ends for 
rewelding. Chipping with air chisels and wire brushing the 


surface complete the reclamation for reuse. 
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SPRING MEETING OF A. W. S. WELL 
ATTENDED 

One of the high spots of the annual meeting of the American 
Welding Society, which was held April 25th to 27th, was the 
report of the President, Mr. F. M. Farmer. His review of 
the progress made during the ninth year of the existence of 
the Society gives a* very promising picture of the future 
outlook for the welding industry and also for the standing 
which welding operations will have among engineers and 
industrial executives. From a membership standpoint, the 
Society has made some progress, particularly in the increase 
in the number of regular members and associate members. 

The successful experience of combining the Fall meeting 
with the meeting of the American Society for Steel Treating 
points to the advisability of continuing this plan during the 
present year and making the Spring meeting a strictly business 
event. The same plan has been followed by a number of 
local Sections which have been able to combine their meetings 
with meetings of local chapters of other engineering groups. 
Another important development has been arrangement with a 
number of educational institutions to conduct research work 
on the welding problems of a fundamental nature. 

Considerable interest was also shown in the report that 
organizations responsible for codes involving the fabrication 
of welded structures are calling for assistance in the prepara- 
tion of these codes so that they can be made to conform to 
the best welding practices. It was announced that the Boiler 
Code Committee of the A. S. M. E. has requested a recom- 
mended code to be prepared for pressure vessel work and that 
the American Engineering Standards Committee has also re- 
quested the recommendation of a procedure covering fusion 
welding as applied to high pressure piping. A Committee has 
also been appointed to prepare codes dealing with welding as 
applied to building structures so as to be ready with a recom- 
mendation when such code is in demand. 

The technical sessions of the Spring meeting, of which the 
total program was printed in the April issue of The Welding 
Engineer, were well attended and produced a number of inter- 
esting discussions on subjects of current interest. A particu- 
larly interesting feature was a description of the welding on 
the new Ford automobile presented by Mr. M. L. Eckman, 
Welding Engineer of the Ford Motor Car Company. A set of 
about 30 lantern slides gave a complete picture of the design 
of different parts, the assembly program involved in fabri- 
cating them and the machinery used for doing the welding. 
The ideas in back of the production of the new model are 
quite revolutionary and the detailed description of how this 
work is carried on carries with it a great deal of suggestion 
to manufacturers of all kinds of metal products. 

The annual dinner, which was held on Thursday evening, 
April 26th, was a complete success. A total of 162 men 
attended the dinner and the Committee showed its efficiency 
by taking care of the members and visitors to perfection. In 
addition to a splendid menu there was a good vaudeville pro- 
gram of entertainment and an unusual feature was provided 
in the drawing of prizes which had been contributed by mem- 
bers of the Society. 


Officers and Directors elected for the current year are: 
President—F. T. Llewellyn, U. S. 


Senior Vice-President—A. E. Gaynor, J. A. Roebling’s Sons 
& Company. 


Steel Corporation. 


Divisional Vice-Presidents: 


Middle Western Division—Ernest Lunn, Pullman Car & 
Mfg. Corp. 

Middle Eastern Division—J. W. Meadowcroft, E. G. Budd 
Mfg. Co. 

New York and New England—H. P. Peabody, J. A. Roeb- 
ling’s Sons & Company. 

Directors at Large—A. M. Candy, Westinghouse Elec. & 
Mfg. Company, East Pittsburgh, Pa.; J. T. Deppeler, Meta) 
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and Thermit Corp., Jersey City, N. J.; E. H. Ewertz, Consult- 
ing and Mechanical Engineer, 50 Church Street, New York, 
N Y.; S. W. Miller, Union Carbide and Carbon 
Laboratories, New York, N. Y. 


Research 


Officers appointed, Board of Directors’ Meeting, April 
27, 1928: 
Treasurer—C. A. McCune, American Chain Co., Inc., 


Bridgeport, Conn. 
Secretary—M. M. Kelly, 33 West 39th Street, New York 
City. 





WESTERN NEW YORK SECTION A. W. S&S. 
MEETS WITH AUTOMOTIVE AND 
ELECTRICAL GROUPS 


The regular monthly meeting of the Western New York section 
of the American Welding Society was held at the Hotel Statler, 
Buffalo, April 17, 1928. 

This was a joint meeting of the American Welding Society, 
Society of Automotive Engineers, American Institute of Electrical 
Engineers and the Engineering Institute of Canada. 

The afternoon of this date was spent by an inspection trip to 
the factories of the Curtiss Aeroplane & Motor Corp. and the 
Consolidated Aircraft Co., including a visit to the Buffalo Air- 
port, there being about 275 people on the inspection trip. Follow- 
ing the trip, there was a dinner at the Hotel Statler, the evening 
meeting starting at 8:00 o'clock, the audience consisting of some 
475 people. 

The first speaker was Mr. H. C. Ritchie of the General Elec- 
tric Co., Schenectady, who delivered an interesting and instruc- 
tive paper on the “Developments of Airport Lighting,” this being 
illustrated by lantern slides. 

The next speaker was Mr. C. Roy Keyes, president of the 
Curtiss Aeroplane & Motor Corp., who spoke on the subject of 
“Recent Progress in Aeronautics,” he emphasizing the fact that 
at the present time there are some 75 manufacturers of airplanes, 
with a large number of manufacturers of aircraft parts and 
accessories, while only a few years ago there were but some 5 
or 6 aircraft factories. 

Mr. Keyes’ paper was illustrated by moving pictures. These 
showed the tests that are given to all army and navy airships, 
also the take-off of a large number of battle planes for an 
imaginary scouting trip, showing the pianes in the air, in battle 
formation. 

An interesting paper was read ty Mr. Marsden Ware, member 
of the A. S. M. E. His subject was “Research in Aerodynamic 
by High Speed Motion Pictures,” the film being loaned by the 
Aeronautic Division of the A. S. M. E. and by Baron C. Shiba, 
Director, Aeronautic Research Institute, Tokyo Imperial Univer- 
sity. 





CLEVELAND SECTION HOLDS JOINT MEET- 
ING WITH ENGINEER SOCIETIES 


A joint meeting of local sections of all national engineering 
societies, including the American Welding Society, was held on 
April 30th at the Case School of Applied Science, Cleveland. 
Subjects of the papers read were “Carbon Black,” by John B. 
Porr, and “Study of Heat Transferred Between Water and Sul- 
phur Dioxide Through a Copper Tube,” by S. R. Krupnick. 

An inspection of the new Charles William Bingham Mechanical 
Engineering Building followed the meeting. 





MASTER BOILER MAKERS HOLD CONVEN- 
TION AT CLEVELAND 

At the annual convention of the Master Boiler Makers Asso- 
ciation to be held at the Hollenden Hotel, Cleveland, Ohio, May 
22nd to 25th, the following manufacturers will exhibit welding 
equipment and supplies: 

Chicago Eyeshield Co., Chicago; Torchweld Equipment Co., 
Chicago; Oxweld Railway Service Co., Chicago; Air Reduction 
Sales Co., New York; John A. Roebling’s Sons Co., Chicago. 

















Vital Parts of Ford Plane Welded 


Steel and Aluminum Members of These All-Metal Planes 
Are Welded—Duralumin Still Presents a Welding Problem 


HE fact that the Stout Metal Airplane Co., a division of 

the Ford Motor Company, is the first to manufacture air- 
planes on the progressive assembly plan, affords a visitor at 
the plant at Dearborn, Michigan, an excellent opportunity to 
follow the construction of these great Ford Tri-Motor all- 
metal monoplanes through each stage of the assembly. In 
the spacious, well-lighted plant, which adjoins the hangars 
of the Ford Airport, one can at any time watch the con- 
struction of a fuselage, or the fabricating of the enormous 
wings, or the mounting of engines or fitting out of the cabins 
and of the control cockpit. 

As one looks up at the big craft, it would appear at first 

















Fig. 1—Center Engine and Mount. Showing Also Cowl Ring and Welded 
Aluminum Oil Tank, 


glance that welding has a small part in the construction. 
Rivets are much in evidence in fuselage and wings, a fact 
that arouses many questions in the mind of an engineer accus- 
tomed to employing welding wherever possible. The method 
of construction used is admittedly more costly than that using 
seamless alloy steel tubing, welding, now 
adopted by most aircraft manufacturers. Its continued use by 
Ford is due partly to the fact that the riveted type of construc- 
tion was developed in the Stout planes before the advent of 
tubular steel construction, when 
suspicion, 


assembled by 


welding was viewed with 

Another contributing factor, however, and one that presents 
an unsolved welding problem, is the for saving 
weight wherever possible in the larger planes, particularly 
when constructed entirely of metal as these planes are. For 
this duralumin, an alloy which combines 
lightness and strength, has been adopted the fuselage, 
wing spars and wing surfaces, and body. And welding of 
duralumin has not proved satisfactory for airplane construc- 
tion because, although a sound weld, of required strength, can 
be obtained, the welded joint is rendered unusually subject to 
corrosion, particularly in the case of sea planes where salt 
water or spray comes in contact with the weld. Electrolytic 
treatment of the parts in a chromic acid bath, with the welded 
parts as the anode, has partially eliminated this difficulty by 


necessity 


reason aluminum 


for 


providing an oxidized surface which is practically unaffected 
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by a corrosive agent such as salt water. But this treatment is 
obviously practical only in the case of the smaller parts, and 
has not solved the problem for the large body and wing 
members. 

There are numerous points in these big planes, however, 
where unusual strains are involved, requiring high-strength 
steel tubing and welded joints. The motor mounts, for ex- 
ample, are built of 1-inch chromium-molybdenum steel tubing 
in order to provide the maximum strength to resist the vibra- 














Fig. 2—Left-hand Outboard Engine Mount in Welding Jig. 


tion of the motor, unbalanced propellers or improper valve 
setting. Beside tubing, sheet steel and drop forgings are used 
parts of the plane. The welds are annealed to 
strains. 


in various 
relieve internal 

The tube construction of the center engine mount is very 
clearly shown in Fig. 1. The tubes are welded together to a 
suitable fitting at these points, and their other ends are gus- 
seted and welded to the engine mount ring. This welding is 
all done by the oxy-acetylene process. The forward interme- 
diate and cowl ring immediately aft of the engine are clearly 
shown. These rings are also of steel tubing of smaller diame- 
ter, and are connected to the mount or to the engine at 
convenient places by means of tubes of the same size as the 
ring. These connecting tubes are in turn welded to the ring. 
The small projections on the rings are cowl pins which are 
also welded in their proper positions to the cowl ring. 

The left hand outboard engine mount consists of steel tubes 
which lie in several planes terminating at panel points within 
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the cowl. In some cases the tubes have yoke fittings at their 
ends, and these have been electrically butt-welded thereto. 
Where several tubes terminate at a panel point, the welding 
is done with the oxy-acetylene torch. The upper rear panel 
point showing four tubes coming together may be clearly 
seen in the photograph. 


Not only are the -steel tubes in the mounts welded, but the 
jigs themselves that hold the mounts are channel and angle 
iron structural shapes electric arc welded at their joints. The 
use of suitable jigs, made up of angle irons arc-welded to- 
gether, especially in the fabricating of the engine mounts, 
contributes much to the efficiency of the welding operations. 
Fig. 2 shows one of these jigs with the completed support and 
one of the motors mounted on it while still in the jig. This 














Fig. 3—Left: 


mel Upper and Lower Caps of Shock Absorber Tube. Upper 
ght: 


Control Horn, Lower Right: Exhaust Manifold. 


procedure speeds the assembly and avoids congestion at the 
plane. 

The welds in the motor mounts are subjected to perhaps 
a greater continuous strain than any other part of the ship. 
Through these joints the power of a 200-horsepower mniotor is 
transmitted to the body and wings. The motor is several feet 
from the plane member, which means that considerable lever- 
age is applied to the welds. The terrific vibration of a pro- 
peller revolving at a speed of 1,750 revolutions a minute adds 
still further to the responsibility of these joints. 

The highest possible standard of workmanship is maintained 
in the welding operations, with the result that no weld has 
ever failed in service. For most of the work a No. 1 tip is 
used, and ys-in. copper-coated steel wire. 

Other welded parts are the control horns, exhaust pipes and 
shock absorber 
The 
last named was formerly a steel casting, with the usual danger 
of failure due to hidden flaws. 


caps of the 
and tail skids and 


manifolds, and upper and lower 


shown in Fig. 3, swivel connections. 
This part is now made up by 
welding steel plate, as shown. 

The metal is of fairly heavy sections, but is readily welded. 
The upper and lower unit consists of a plate, six bolt head 
bosses, and six gusset plates; and considering the amount of 
welding necessary the part warps very slightly due to the 
welding heat. The machining of the pieces, however, brings 
it back to a true 

After control horn, 
shown in Fig. 3, they are welded together at their edges, and 
this unit is then assembled to the end of the elevator control 
torque tube. 


section. 


stamping the two sides of the also 


The end of the tube is closed by means of a 
circular disc, which is welded in at its end. 
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The engine exhaust manifold is almost entirely a built-up 
welded unit. The outboard engine manifold is assembled in 
one jig and the center engine manifold assembled in another. 
The one shown is for the center motor. Each detailed part 
of the manifold is of itself a welded section. 
the right angle elbows are made in two sections and then 
welded together. In the same manner the large collector 
tube is also welded in sections, and the seams are very clearly 
The flanges shown throughout the 


For example, 


shown. length of the 
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Fig. 4—Fuel Tanks Are of Welded Aluminum Construction. 
Sump, at Bottom of Tank, Welded to the Unit. 


Gasoline 


collector tube are welded together and they allow for expan 
sion and contraction of the unit due to the heat of the exhaust 
gases. Since these manifolds are made in a welding jig, they 
and will therefore fit 


are interchangeable the engines of any 


plane. 

Steel is not the only metal which calls for the use of a 
welding process in an assembly. In a number of cases alum 
inum A striking example is that of the fue 
tanks. 


is also welded. 


Standard equipment consists of two main fuel tanks, which 














Fig. 5—Assembly of Rudder Control Stirrups. 


are mounted on cradles in the section of the 


center wing 
A sheet of aluminum is first formed to the outline of the tank 
and the heads bumped and formed to fit. The sheet is then 


welded along a transverse seam and the heads are also welded 


at each end. By looking very closely the gasoline sump may 


be seen at the bottom of the tank, in Fig. 4, and this is also 


welded to the unit. Rivets are not used in the construction 


of the tank for it would then become necessary to weld over 
the rivets in order to insure against leakage. The tank is 
very well opening of the 


therefore resists 


seams or development of any cracks at the welded sections 


supported and 


Immediately below the upper fittings in Fig. 1 may be se 
Like the fuel tanks, this 


The welded 


the oil tank for this engine in place. 
oil tank is of sheet aluminum, welded throughout. 


seam of the outside member is clearly shown along its trans 
verse axis. 
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Since the three-motor plane is equipped with dual control 
in the pilot’s cockpit, it therefore becomes necessary that the 
rudder may be controlled from either pilot’s seat. This there- 
fore calls for dual type of construction. 

The stirrups shown in Fig. 5 are welded together as a unit 
and these in turn are then welded to the torque tubes at the 
end of which is welded the rudder control horn. All of this 











Fig. 6—Fitting the Center Section of the Wings. 


welding is done by oxy-acetylene process with the exception 
of a section which is shown at one side of the center bearing. 
The reinforcing tube has been inserted within the torque tube 
and welded thereto by the spot welding process. Four spots 
are clearly shown. 

Immediately after removal of the fuselage frame from its 
supporting cradle, it is moved along the line, and the center 

















Fig. 7—The Final Stage of Assembly. 


section of the wings is fitted to it. It is necessary that the 
trim strip be riveted at the intersection of the center section 
and the fuselage in order to close the gap. The edges of this 
trim strip may be seen lying on the upper surface of the wing 
section. Window frames in the pilot’s cockpit enclosure are 
also very clearly shown. The opening in the fuselage frame 
immediately back of the center engine is for the instrument 
board. 

At the stage shown in Fig. 7 the many details and sub- 
assembly units have been brought together. The engines 
have a'l been placed, and at this stage of assembly it is 


necessary that the throttle and altitude controls be perma- 
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nently connected. The landing gear is receiving its final setup 
and the two men at the upper section of the wing may be 
seen applying the trim strip which is placed at the intersection 
of the leading edge of the wing and the cockpit enclosure. 

These large all-metal monoplanes have an excellent record 
of service. They are powered with three 200-horsepower 
Wright Whirlwind engines, have an air speed of 110 miles an 
hour, and are designed to comfortably seat ten passengers in 
addition to pilot and mechanic, or carry a payload of 2,000 to 
2,500 pounds of mail or express. There‘is dual control, and 
the pilot and mechanician or second pilot are housed in a 
fully enclosed cockpit, forward. 


WELDING OF HIGH-CHROMIUM ALLOYS 

Under proper conditions and with proper procedure the cor- 
rosion-resisting alloys can be welded successfully. A study of 
the correct procedure for welding these alloys, all of which con- 
tain varying percentages of chromium, appeared in a recent 
issue of Oxy-Acetylene Tips. 

For the purpose of this study all commercial chromium alloys 
are divided into six groups in accordance with the different 
prescribed methods of welding, these methods being largely 
governed by the chromium content. 

Due to the formation of infusible oxides, consisting chiefly 
of chromium oxide together with smaller amounts of iron oxide, 
manganese oxide and silica, the ordinary fluxes for welding or 
brazing are not satisfactory for these alloys. For this service 
the fluxes must be sufficiently fireproof to protect adequately 
the molten metal and hot metal adjacent to the weld from oxi- 
dation, and correctly compounded to dissolve the refractory 
chromium oxide with ease. A satisfactory flux, specially de- 
signed for welding high-chromium steels, known as “Cromaloy 
Flux,’ made by Oxweld Acetylene Co., is now on the market. 
It has a high solvent power for chromium oxide, and is highly 
resistant to heat. 


Group I—Rustless Iron 


(Carbon less than 0.12%; Chromium, 12-15%) 
Typical analyses of commercial alloys in this group follow: 


Per Cent 
Carbon FE Re er CR BN he cn ean 2. 0.11 
ONIN, gees i nd ~ connec ate een nice ie eben 0.33 
Silicon . ath ssatcctonicibeietaeeenligk deste cathe 0.39 
oe aE EE TY Oe ee 12.30 

Per Cent 
Carbon : : sischisin hens caataeaii ella nile Sccmaeiigcaicies 0.08 
| ER SC, ETE ee ee se nen ee Seren ae ee 0.29 


TE LORE REI en te ns RE 1.05 


lum Steel Co. 

Rustless irons of the above class are used chiefly in sheet 
form. In thickness up to 16 gauge, welds are usually employed. 
All scale should be removed from the edges to be welded. The 
flange, preferably about 1/16 in. high, is painted top and bot- 
tom with a water paste of Cromaloy flux, after which the weld 
is made in the usual way. A neutral flame just large enough 
to insure proper fusion should be used, since too large a tip 
causes the molten metal to boil and results in porous welds. 
A neutral flame should be maintained during the welding oper- 
ation. An excess of acetylene should be avoided, as it will cause 
an increase in the carbon content of the weld, lowering its 
resistance to corrosion. It will also increase the hardness and 
lower the ductility of the weld metal. An excess of oxygen 
results in porous welds, due to the excessive formation of in- 
fusible oxide. 

With the aid of Cromaloy flux and rods of the same com- 
position as the base metal, good butt welds can be obtained 
in metal vs to ™% in. thick without beveling. It is essential that 
the flux be applied to the line of the weld on both the top and 
bottom surfaces of the sheet. This prevents oxidation on the 
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under side and allows god fusion and union to take place under 
the protecting film of slag. Without the use of this flux, it 
will be impossible to obtain complete fusion at the bottom of 
the seam. The rod should be clean and painted with a thin 
coating of the flux. 


In making welds in heavier gauges, the plate is beveled and 
the faces of the bevel with the flux. The welding 
should be carried through to completion rapidly, and if possible 
should be of the single vee type. 


coated 


Welding on both sides. can 
be accomplished by careful preheating, but is not generally 
recommended. The greater demand for welding will be on the 
lighter gauges. 


As a result of the high temperature attained during welding, 
rustless iron has a tendency to be brittle in the weld metal and 
in that portion of the sheet adjacent to the weld. Rustless 
irons, particularly those containing 12 to 14 per cent chromium, 
are subject to air hardening, and require annealing to restore 
toughness to the weld metal and base metal adjacent to the 
weld. Best results are obtained by heating the welded part in 
a furnace at a temperature between 650 and 700 deg. C. for a half 
hour, and allowing it to cool slowly, either in the furnace or in 
warm quiet air. The blowpipe is often utilized for applying the 
heat in cases where it is not possible to employ furnaces. When 
using this method of annealing, great care must be exercised not 
to heat the metal much above the maximum temperature given. 
The benefit to be derived from blowpipe annealing will depend 
on the care used in controlling the temperature and time of 
heating. Usually about three minutes within the above tem- 


perature range will have a softening effect, but a longer time is - 


to be preferred. 


The tensile tests reported in Table I show the results ob- 
tained from welds in 18-gauge rustless iron as welded and after 
being blowpipe-annealed and furnace-annealed. 


Table I—Tensile Test Results 


Yield Ult. Per Cent 
Point Str., Elongation 
lb. per lb. per in 2 in. 
Condition sq. im. sq.in. over weld Remarks 
Unwelded 53,000 78,200 36.0 Per Cent Elongation 
over fracture 
As Welded 32,400 43,700 4.0 Broke in sheet near 
weld 
Blowpipe 
Annealed 55,350 76,400 6.5 Broke in weld 
Furnace Broke in sheet and 
Annealed 45,400 72,900 7.6 edge of weld 


The higher silicon content found in some of the commercial 
grades facilitates welding and reduces their tendency to air- 
harden. They are, however, more subject to grain growth in 
the weld and base metal adjacent to the weld. Excesive grain 
growth results in a brittle condition which in most cases can 
be remedied to a great extent, particularly on light gauges, by 
annealing at 650 to 700 deg. C. for a short time and air-cool- 
ing. Blowpipe annealing for three minutes within this temper- 
ature range will soften the weld and adjacent metal somewhat. 
After furnace treatment, welds in 16-gauge material will stand 
considerable bending without fracture. 


Without heat-treating, welds in rustless iron are quite brittle, 
and this fact should be considered in applying welding to this 
material. Welds should always be heat-treated wherever pos- 
sible to restore some toughness to the heat-affected metal. 


Bronze-Welding Rustless Iron 

Rustless iron can be bronze-welded successfully. It is neces- 
sary that the surfaces to be bronze-welded are clean and free 
from oxide. Cromaloy flux, to which has been added at least 
25 per cent Brazo flux, works more satisfactorily than plain 
Brazo flux. 

Group II—Stainless Steel 
(Carbon, over 0.30%; Chromium, 11-17%) 
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A typical analysis of one of the comrnercial alloys in this 
group follows: 
Per cent 
Carbon 


UE NOENA ut 22 FAR TSE 2 2 AS BENET om 0.37 
NDS hit. 2g Eee GE. 0.83 
NEES RT oF OTT LEST RNR ET SOK aE, 8 0.35 
ees. 20.50 i ae ee ei 15.53 


In this class are Ascoloy, made by Allegheny Steel Co., Delh 
Hard (Ludlum), and stainless steels made by Carpenter Stee! 
Co., Firth Sterling Steel Co., Midvale Co., (Low C), Vanadiun 
Alloys Steel Co., The Colorizing Co., (Calite A), and Michigar 
Steel Casting Co., (Misco Metal). 

Stainless steels of the above class are used for cutlery and 
heat-treated machine parts. Welds in this material are ex- 
tremely hard and brittle, due to the extreme air-hardening 
properties of these alloys. The stainless properties are de 
veloped only by suitable heat-treatment. There will be littk 
demand for welding these steels. They can, however, be 
welded by following the same directions as for rustless iron. 
All welds should be heat-treated by heating in a furnace to 
750-800 deg. C., followed by slow furnace cooling in order to 
make the weld machinable. ; 

These alloys can be bronze-welded acording to the instruc- 
tions for bronze-welding rustless iron. 


Group II1I—Rustless or Stainless Iron 
(Chromium, 17-25%; Nickel Grade, 7-9%) 
Typical Analysis 
Per Cent 


INET a). danas ick, Aalimanstsenwn tenance 0.12 
te SP xt EEL ALIEN NE Ne OIE 132 
ERTS ee eee AL REE GME | FOTN LE 0.13 
EEE ARES Le ORM ERY ee! 17.42 
SS RRS EP AS RE SE ee eee ae -. 7.58 


Rustless or stainless irons containing nickel are not subject 
to the brittleness encountered in the other types of alloys after 
being exposed to the heat of the welding blowpipe. 
not air-harden, and have appreciable ductility even without 
heat-treating. Weld metal cooled either rapidly or slowly is 
maleable and ductile and therefore requires no heat treatment. 
Whenver the welding of high chromium alloys must be con- 
sidered, the use of alloys of this group is recommended, on 
account both of the easy weldability and of ‘the superior physi- 
cal properties of a weld completed without heat-treating or 
annealing. Best results are obtained with the use of Cromaloy 
flux, although it is possible when necessary to weld these metals 
without flux. Welds in 18-gauge sheet will have a yield point 
of 50,000 to 60,000 Ib. per sq. in., an ultimate strength of 65,000 
to 70,000 Ib. per sq. in., with about 15 per cent elongation in 2 
in. over the weld. Blowpipe annealing or any simple annealing 
does not improve the quality of welds in this material and is 
not recommended. From the welding standpoint this composi- 
tion affords the most satisfactory alloy. 


They do 


Group IV 
(Nickel, 17.22%; Chromium, 7-25%) 
This group may be sub-divided into three main classes ac- 
cording to chemical composition. 
Per Cent 


Class I. Chromium 17.0-19.0 
Nickel 24.0-26.0 
Silicon 2.5- 3.0 
Class IT. Chromium 25.0-27.0 
Nickel 20.0-22.0 
Silicon 2.0 3.0 
Class IIT. Chromium 7.0- 9.0 
Nickel 20.0-22.0 
Silicon 1.0 2:0 


In this group are the Rezistals, made by Crucible Steel Co. 
and No. 17 Metal, made by Cyclops Steel Co. 

The alloys in these classes have been developed to meet cer- 
tain special needs in industry. They are easily welded, although 














May, 1928 


in heavier gauges care should be exercised to control expan- 
sion and contraction since these alloys are quite liable to be 
red short and crack in the weld just after solidification. Crom- 
alloy flux works very well for welding this grade of alloy. 
When necessary they may also be welded without the use of 
a flux. The welds do not require subsequent heat treatment, 
for these alloys have properties similar to the nickel-bearing 
rustless or stainles alloys in Group III. 
Group V—Extra High Chrome-Alloys 
(Chromium, 25 to 30%; Carbon less than 0.30%) 

These alloys are characterized by great resistance to oxida- 
tion and chemical corrosion. On account of their high chro- 
mium content they present some difficulty in welding when 4% 
in. or more thick, due to the formation of infusible oxides or 
slag. The use of Cromaloy flux will help prevent oxide forma- 
tion if painted along the clean edges of the seam and on the 
welding rod. Flange welds in this material are easily accom- 
plished with the aid of Cromaloy flux. 

When subjected to the heat of welding, this metal undergoes 
considerable grain growth with This 
condition cannot be removed by annealing. 


resulting brittleness. 

Much the best results are obtained by using Cromaloy flux 
and a strictly neutral flame. Welds may, however, be made 
in the metal with an excess acetylene flame without the use of 
flux, bearing in mind the fact that the welds will be hard, 
brittle, high in carbon, and less resistant to chemical corrosion 
than the plate. This method of welding, however, suffices for 
boxes, etc., which are not to be subject to very severe service 
conditions. 

Group VI—Castings 

There are on the market several grades of high-chromium 
castings, some containing appreciable amounts of nickel or 
silicon or both. Castings, as a rule, contain considerably more 
carbon than the rolled products. The castings may be used for 
resistance to chemicals, heat, or wear, the composition being 
determined by the use. 

For welding castings containing high carbon and designed 
for wear resistance, it is preferable to preheat to a good red 
heat to avoid cracking. Cooling should be relatively slow; 
after this the castings may require further heat treatment to 
produce the necessary hardness. Welding 


composition as the base metal should be _ used. 


rods of the 

An excess 
acetylene flame aids in the welding and is allowable for cast- 
ings which already have a high carbon content. For thin wall 
castings, however, it is best to use a neutral flame and Crom- 
aloy flux. When using an excess acetylene flame, flux should 
also be used, since it facilitates fusion and assists in removing 
oxide and sand spots in defective casting. 


Same 


THE STORY OF MARINE WELDING 

Mr. William T. Bonner, who has for years been closely 
associated with the progress of welding, particularly in the ap- 
plications of fusion welding to heavy and important structures, 
is contributing to the Marine Journal a splendid series of 
articles on Marine Welding and Cutting. The introductory 
article of this series is in the issue of April 15th. This illus- 
trates a number of important marine constructions which have 
been accomplished by welding and outlines the fundamental 
factors involved in the application of different welding proc- 
esses as well as in the oxy-acetylene cutting process to heavy 
constructions. This is a very important field of application of 
welding because in shipyard work there is practically no kind 
of welding problem which does not have to be studied and 
solved. 





INDUSTRIAL PROCESSES DEMONSTRATED 

A meeting consisting of lectures combined with practical 
demonstrations and showing of lantern slides, illustrating rep- 
resentative lines of exceptional work, was held at the shops of 
the General Welding & Equipment Co., Bosto1, Mass., April 
17, 1928. 


Over 250 people were present during the meeting, 








THE WELDING ENGINEER 





45 






more than 100 during the day, and over 50 on the following 
day by special request. A large variety of industrial con- 
cerns was represented. 

Features of the meeting were: 

1. Metal coating with the metal spraying torch. 

2. Demonstrations of automatic shape cutting machines for 
finishing forgings and for replacing castings by steel elements. 

A complete installation for metal coating, and a large auto- 
matic shape cutting machine were in operation. 

Dr. A. Krebs made a short preliminary talk, and then intro- 
duced Mr: R. L. Binder, president of the Metals Coating Co. 
of America, Philadelphia, Pa., and his representative, Mr. 
F. A. Barbey of Boston, who described what metal coating is 
and what it means to industry. The talk, showing of a few 
slides, and operations of the apparatus made a deep impression. 
It was a revelation to practically all those present to hear and 
see just how far this process has been developed, the progress 
it has made, and what possibilities are just around the corner. 
Metal spraying is used not only to cover large structures, for 
protection against atmospheric or other influences, but also to 
produce high grade linings in apparatus on cheaper metal, and 
to make parts like firebox grates, heat and sulphur-resisting. 
Another important use for the process is building up worn 
shafts, bearings, drums, rolls and filling blowholes on cold 
The possibility of building up or filling defects in cold 
metals is one of the most prominent features of this process. 

The second feature of the meeting—shape cutting—was 
shown and explained by Mr. Wesley Wiggins of Boston. Mr. 
Wiggins showed a number of remarkable slides of representa- 
tive locomotive parts, and in each case followed up with exact 
cost figures, comparing them with the cost of old-time forging 
methods, to give one example, 889 driver box equalizers have 
cost by the forging methods $2,089.15, and the same number 
cut with automatic shape cutting machine in 1926 cost only 
$328.93, thus effecting a saving of $1,760.22 on a single shape 


metal. 


in one year. 

Of coursé, many other shapes are produced with the auto- 
matic cutting machine. 

Dr. Krebs also mentioned the interesting fact that the Gen- 
eral Electric Co. at Lynn, Mass., has closed its large steel 
foundry at Lynn after having added several shape cutting ma- 
chines for producing steel elements to replace castings. The 
company will soon have added a row of presses, rolling ma- 
chines, and so forth, to their circular, straight and shape cutting 
machines so as to have a complete installation for eliminating 
As only one-fourth of the foundry floor space will 
then be needed, the remainder of the big foundry building 
can be used for other purposes. The amount of cutting work 
in prospect may be inferred from the fact that the weight of 
the cut pieces already runs up to 120,000 pounds per week. 

Metal spraying and metal cutting are both based on the use 
of the oxy-acetylene flame. The International Acetylene Asso- 
ciation, through its Oxy-Acetylene Committee, is compiling 


castings. 


much useful information regarding the economies made pos- 
sible by this flame. The above examples are two out of many 
processes, each of which has countless applications in the metal 
working industries. 





NEW WELDING SCHOOL IN CHICAGO 

Under the direction of Mr. George H. May the Illinois 
Plumbing Works, 514 N. La Salle St., Chicago, has for some 
time successfully conducted a busy trade school for plumbers 
with a well equipped school and a competent teaching force 
and that institution has been unusually successful. A short 
time ago Mr. May, who has had years of close association 
with the welding trade and has followed developments of the 
industry very closely, decided to add to the institution a com- 
plete course in oxy-acetylene welding, so the Illinois Welding 
Works started operations a few months ago as a training 
school for welders. The school is now running to just about 
full capacity and the directors and teaching staff are quite 
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enthusiastic about the progress which is being made by their 
students. Sufficient floor space was set aside to make pos- 
sible an orderly and convenient arrangement of welding booths 
for practical work. The essential feature of the teaching pro- 
gram is giving the men practical training with the torch. The 
students work in individual booths, each of which is equipped 
with two tanks of gas and the necessary supplies for the work 
at hand. The equipment is new throughout and the work 
follows a systematic course of development which makes it 
necessary for the student welders to get thoroughly acquainted 
with the fundamental principles of making sound welds step- 
by-step. The rate of progress is made to depend upon the 
student’s ability to do satisfactory work on each type of weld 
which is included in the program. A large lecture hall is 
available where students are given lectures on the theory of 
welding by their instructors and also by welding experts who 


come in from time to time and give the men special talks. . 


At one of the recent gatherings of the school a lecture on 
Pipe Welding was given the students by H. S. Card, editor of 
The Welding Engineer, assisted by M. S. Hendricks, editor 
of the Acetylene Journal. This was followed by a short talk 
by Mr. Stuart Plumley, secretary of the Gas Products Asso- 
ciation who cited several examples to show the broad appli- 
cation of welding to pipe work and the tremendous amount 
of work which-could be welded and is now done by other 
methods. 

It is the policy of the instructors to develop the correct 
welding technique so that students when they leave the school 
will know the difference between good welding and poor weld- 
ing and be able to get a good sound weld on any work which 
they attempt. It is their thought that in the great Chicago 
industrial area there are many openings for men who can do 
a real good quality of welding and that students who learn the 
fundamentals properly will very rapidly be able to adapt them- 
selves to local conditions in various shops and apply their 
technique to whatever welding applications may be required. 
The instructors are men who have had a wide variety of ex- 
perience and an intimate knowledge of the fundamentals of 
good welding practice. 





WELDING COURSE OPEN AT PURDUE 
UNIVERSITY THIS SUMMER 

An announcement of special courses of extensive shop 
practice to be given at Purdue University, Lafayette, Indiana, 
this summer from June 14th to August 15th, includes Course 
S 74, entitled Forging, Welding and Heat Treating. This 
course is being put on at the suggesstion of a number of the 
industries concerned and the content of it is planned for the 
training of skilled workmen. 

The shop practice courses are given under the direction of 
the department of practical mechanics and the schools of 
engineering of the University, taking advantage of the fact 
that the laboratories are not working to capacity during that 
season. 

The welding course includes lectures, demonstrations and 
practice in forging by hand or power, gas or electric arc 
welding and cutting and heat treating of iron and steel with 
studies of furnace design and operation, the determination of 
furnace temperature and of the effect of heat on metals. The 
time required for the course is 9 weeks of 40 hours per week. 
Because of the popularity of this course it may be necessary 
to limit the number of students admitted. Applications will 
be filed in the order in which they are received up to the 
capacity of the laboratories. The enrollment fee for the weld- 
ing course is $27.00 and the laboratory fee is $10.00. Detailed 
information can be obtained by addressing the Department of 
Practical Mechanics, Purdue University, Lafayette, Indiana. 





WELDING DEMONSTRATIONS AT U. OF 


NORTH DAKOTA 
The annual Engineers’ Day Exhibit was held at the Uni- 
versity of North Dakota on April 27, 1928. Nearly 3,000 peo- 
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ple passed through the buildings. Some of the visitors came 
from a great number of the neighboring towns. The main 
jeature of the day in the Department of Shops was acetylene 
welding and cutting demonstrations. Invitations were mailed 
to two hundred garage men in this section of the country and 
a large crowd made the trip to see all of the new welding and 
cutting equipment. 

The Imperial Brass Mfg. Co. of Chicago, under the direc- 
tion of Mr. Bergum, and Mr. Gagnon of Dunwoody Institute, 
Minneapolis, were in charge of this exhibit and performed a 
number of interesting demonstrations. The Oxweld Acetylene 
Company displayed an exceptionally large and interesting ex- 
hibit of accessories and great interest was taken in the demon- 
strations made by Mr. W. O. Timmerman in charge. The 
Air Reduction Sales Company, with Mr. J. T. Riley in charge 
of exhibits, kept the crowds busy watching the mechanically 
operated cutting machines. The St. Paul Welding & Mfg. 
Co. sent an excellent exhibit of their products and showed the 
visitors practical uses of the equipment. This year’s Engi- 
neers’ Day was the most successful and most practical ever 
held at the University of North Dakota, according to A. W. 
Preston, Director of Shops: 





INDUSTRIAL EDUCATORS MEET IN 
DENVER 

The annual convention of the Western Industrial Educa- 
tion Association was held in Denver at the Cosmopolitan 
Hotel on May 4th and 5th. At the General Session Mr. Frank 
Cushman, Chief Industrial Education Service, Federal Board 
for Vocational Education, spoke on “The National Pro- 
gram of Trade and Industrial Education”; Mr. R. W.° Ham- 
brook, Federal Agent for Industrial Education, Pacific Region, 
spoke on “Trade and Industrial Education in the Pacific 
Region”; and Mr. H. A. Tieman, State Supervisor Industrial 
Education for Colorado, outlined the “Ideals and Objectives 
of the Western Industrial Education Association.” 

Following the general session were section meetings for 
the various industries, including railroad, sugar refining, auto- 
motive, mining, public utilities, baking, oil, lumber, plumbing 
and heating, and welding. 

The chairman of the welding section is Mr. A. G. Odell, 
Director of Welding Instruction, Denver Opportunity School. 





LONG WELDED PIPE LINE FOR SPRING- 
FIELD, MASS. 

The longest welded pipe line in the east, the construction 
and installation of which involves many interesting and novel 
features, is now being built to supply water to the city of 
Springfield, Mass. To be known as the Little River water 
main, it will carry water from the Provin Mountain reservoir 
over a distance of seven miles to the city, dropping more than 
300 feet in elevation and passing under the Connecticut River 
on the way. 

The new pipe line is being installed by Daniel O’Connell’s 
Sons, contractors of Holyoke, Mass., and Walsh’s Holyoke 
Steam Boiler Company of the same city is making the welded 
pipe, using General Electric welding equipment and electrode. 
Completion of the installation is expected by fall. 

From the reservoir to the west bank of the Connecticut 
River a single line of 54-inch and 48-inch diameter pipe is 
used. Two lines of 36-inch diameter each are laid under the 
Connecticut River and, from its east bank, a single line of 
48-inch and 42-inch pipe connects with the present distribu- 
tion system of the City of Springfield. The plate used in the 
pipe varies in thickness from fs to % inch. 

The pipe is :nade in 30-foot lengths from two 30-foot plates 
which are beat into half cylinders and automatically arc 
welded together. To facilitate joining sections in the field, 
the plates are so sheared so that the pipe diameter increases 
slightly from one end to the other, thereby permitting the 
small end of ne section to fit into the large end of the next 
section. 
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UNDERWATER CUTTING ON THE U. S. S. S-4 
AND ON INDUSTRIAL WORK 


By Charles Kandel* 

The past several months witnessed the successful comple- 
tion of two major projects in which underwater cutting played 
an indispensable part. The first of these was the salvaging 
of the United States Submarine S-4, while the second was 
the completion of the water intake at the new power station 
of the Long Island Lighting Company at Glenhead, L. I. 

In each instance Craftsweld Equipment Corporation of New 
York was called upon to furnish suitable equipment, an expe- 
operator, what is 
In both cases the desired 
results were attained in spite of the most severe handicaps of 
temperatures, rough 


rienced and a personal service beyond 


usually expected in other projects. 
low water, and the general rigors of 
mid-winter. 

Within twenty-four hours after the U. S. Submarine S-4 
was sunk outside of Provincetown, radio messages came pour- 
ing into the office of Admiral Plunkett in New York, reading 
—“Services of experienced underwater cutting torch operator 
needed”—‘“Locate Kelley and Wickwire’—‘“Get two under- 
water cutting torches from Craftsweld”—‘“Four balanced noz- 
zles needed”—etc., etc. All of this occurred on Sunday, De- 
cember 18, 1927. And while the Navy was busy devising 
means of executing these urgent orders on a Sunday, a repre- 
sentative of ‘Craftsweld telephoned and offered his services. 
He was promptly identified and put to work. Within a few 
hours Kelley and Wickwire were located and put on the mid- 
night train to Boston by the writer, who also supplied them 
with the equipment called for. 

The best technique thus far developed by the United States 


Navy for raising submarines involves the following: 


*Craftsweld Equipment Corp., New York. 

1. Isolating and sealing each compartment, ballast tank and 
fuel tank that can be made air-tight. 

2. Cutting into each compartment at the highest possible 
point, and attaching an air line. 

3. Cutting into the lowest accessible point of each compart- 
ment, and forcing the water out by air pressure supplied from 
above. 

4. Tunnelling underneath the keel at various points, using 
submarine balanced and chains 
through and suspending them from pontoons, if additional 


pressure nozzles, drawing 
The chains 
form a cradle upon which the submarine rests while being 
floated and subsequently towed into drydock. 

This method was developed and used successfully by Lt. 
Commander Ellsberg, salvage officer on the S-51 project, and 
again by Captain Saunders on the S-4. 


buoyancy is needed, which is usually the case. 


The underwater cut- 
ting torch is indispensable in this work although the actual 
amount of cutting, in terms of lineal feet, is relatively small 
compared with industrial projects. The usual cutting consists 
of removing pieces of wreckage, various obstructions, sever- 
ing the anchor from its cable and dropping it, cutting bolts 
and rivets to gain access to hatches and compartments, in 
addition to cutting holes in the various compartments for air 
intake and water or fuel oil discharge. 

The cutting torch invented by Lt. Commander Ellsberg in 
preparation for the S-51 project and used again on the S-4, 
has been developed to a high degree of dependability, speed 
and accuracy. On the S-4, for example, Chief Torpedoman 
Kelley, naval reserve, who is the chief underwater cutting 
operator for Craftsweld, made a test cut of a hole exactly 
four inches in diameter in three minutes. This was done at a 

depth of 95 feet, using a templet. The opening was then to 
' be tapped and a screw nipple attached which would be capable 
of holding a pressure of over 60 pounds per square inch. 

Needless to state, not all underwater cutting was accom- 
plished with equal speed and accuracy. Frequently the divers 
who operated the torches had only limited experience in such 
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work, and at other times the position of the operator was 
extremely awkward and unhandy. At times the diver’s air 
line froze and required constant attention to enable him to 
breathe. In the case of the S-51, Kelley showed the greatest 
skill in the handling of the torch, and was called upon most 
frequently for this work, especially when speed and accuracy 
were essential. 

Another condition which made this work difficult was the 
limited time which a diver could safely spend under water at 
a depth of 100 feet— less than one hour—a good portion of 
which was frequently consumed in gaining access to the work 
and getting himself into proper position for it. 

It was an industrial project, however, which afforded a rare 
opportunity for establishing a new record in speed and 
accuracy in underwater cutting. This consisted of the cutting 
of 120 lineal feet of Lackawanna steel sheet piling at Glenhead, 
L. L., on a production basis. 

Craftsweld Equipment Corporation undertook this work 
on a contract and secured the return of diver Kelley to his 
post. This work was accomplished in a total of 57 diving 
hours during which the temperature was as low as 13 degrees 
F., the wind velocity approached 33 miles per hour, and the 
underwater current attained a speed of 100 feet per minute. 

The Ellsberg Torch Model S-51 used on this work func- 
tioned perfectly. Frequently the diver operated continuously 
for periods of two to three hours, and at times up to three 
and one-half hours, without interruption. The oxygen and 
hydrogen were supplied from 6-cylinder manifolds, and the 
compressed air from an ordinary air compressor. The tem- 
perature was consideably. below freezing, yet no difficulty was 
experienced with the manifold regulators, the simple precau- 
tions taken being entirely adequate. 


The piles were cut at a depth of 15 feet below mean low 
water on a line even with the bottom of the water intake, 
with a tolerance of one inch. The thickness of the metal cut 
varied from % inch to 2 inches, and in the case of the three 
corner pieces (ells) and one connection tee, 2- and 3-ply steel, 
each % inch thick, the cutting was accomplished without 
difficulty. 

The best time on any individual pile was five minutes, and 
the best day’s work averaged three piles per working hour, 
and in one forenoon an average of four piles was cut per hour. 
This record performance was accomplished by careful adjust- 
ment of the relative pressures of oxygen, hydrogen, and com- 
pressed air, and an accurate setting of the distance between 
the tip and the metal cut. 


All performances are new records in this kind of 
work, but they are by no means the maximum possible. They 
are particularly significant, however, in view of the weather 
conditions, low visibility prevailing in the water, and the 
diver’s handicap of four suits of woolens, two pairs of gloves, 
80-pound lead weights, 70-pound shoes, which with suit, 
helmet, etc., made his surface weight reach close to 400 pounds 
when fully dressed for descent. 


The underwater cutting has reduced the 
total cost of cutting on a production basis, such as steel piles, 
from $50 per pile—which prevailed up to 1926—to less than 
one third that figure under average conditions. A still further 
reduction in cost will be possible when certain improvements 
in design and technique have been completed. 


these 


development of 





COMPARES FUEL GASES FOR METAL 
CUTTING 
The fourth of a series of articles concerning the application 
of oxygen and hydrogen to industrial operations which has 
been prepared for the May issue of the General 
Review by F. 


Electric 
P. Wilson, Jr., goes into the subject of the 
selection of a fuel gas for metal cutting. Considerable atten- 
tion is given to the classification of various kinds of metal 
cutting projects and analyses of the different factors which 
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go to make up the total operating cost. Several methods are 
suggested for determining the most desirable gas to use under 
special conditions. The author concludes that wherever con- 
ditions are such that city gas fulfills the economic require- 
ments its use results in marked saving, but that it remains 
for the user in each case to consider all of the factors involved 
and determine the gas which best meets his particular needs. 
WELDERS PERFORM SPECTACULAR WORK 
IN DEVASTATED AREA 
By F. R. Bagg 

One of the most gruesome disasters in the history of Calli- 
fornia was visited on the peaceful Valley of Santa Paula 
when, without warning, the St. Francis Dam spanning San 
Francisquito Canyon gave way. The sudden release of 12 











An Hour After the Dam Broke These Welders Were on the Job. 


billion feet of water formed a solid wall from seventy-five to 
eighty feet high and a half mile wide. Not one in the path 
of such a torrent had a chance for his life. The total number 
of dead will never be accurately known as the entire valley 
to the sea some thirty miles distant was overlaid with a 
deposit of silt, tangled wreckage and debris from ten to fifty 
feet deep. At least one body was picked up at sea seventy- 
five miles from where death overtook the unfortunate. 

The Los Angeles municipal power house a few miles below 
the dam itself was completely destroyed and some of the 
finest orange groves in the world were left desolate slimy 
silt wastes. Many columns of newspaper and magazine 
articles have been written in an endeavor to describe a scene 
which beggars description. Before daylight the American Red 
Cross was on the job with hundreds of volunteer rescuers, 
seeking the dead, aiding the maimed to relief stations, rescuing 
marooned survivors. A veritable army of humanitarians and 
in the first battalion were the welders. 

Near Castaic four main gas lines were destroyed by the 
flood. Of these three were 12-in. welded pipe lines carrying 
150 million feet of gas every 24 hours from the Kern County 
fields. They were owned respectively by the Southern Coun- 
ties Gas Company, the Midway Gas Company and the South- 
ern California Gas Company. 

Six hours after the lines were out and the gas shut off 
the welders of the Southern Counties Gas Company relaid 
950 feet of 6-in. pipe, effected a river crossing and restored 
the flow of gas. This work was done with three welders, 
three helpers and 30 laborers. The two other companies had 
their lines in shape to turn on the flow within 12 or 14 hours 
and all three had to install nearly 1,000 feet of welded pipe. 
With jointed pipe it would have taken at least 24 hours to do 
the work and in the case of the Southern Counties Company 
it would have required at least 11 hours and many more men 
would have been needed. 
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A second line of the Southern California Gas Company 
jointed with a “rubber neck” installation was not turned into 
use until two days later. 


Many other problems besides the installing of gas lines 
were presented to the welding industry throughout the area 
of devastation and great credit should be given to the National 
Order of Certified Welders, the fraternal order of qualified 
electric and acetylene welders with lodges in the oil fields and 
in San Francisco and Los Angeles, California. Within twelve 
hours the order had 100 certified welders on the job ready 
and willing to cope with any problem, simple or intricate in 
which the exercise of their skill could further the rehabilita- 
tion of the stricken valley. The emergency arose. They met 
it loyally. It should prove an inspiration to every welder in 
the country and an achievement to which he may well point 
with pride. 

CHICAGO FILM TO BE SHOWN BY GERMAN 
ENGINEERS 


A news bulletin received from Verein Deutscher Ingenieure 
announces that in connection with its annual meeting, which 
is to be held in June, the motion picture on The Flow of Weld 
Metals, produced by the Research Department of the Chicago 
Steel and Wire Company, will be shown during the welding 
session which is scheduled for Friday, June 8th. This annual 
meeting is held this year at Essen-Ruhr. During this session 
Mr. Kantner of the Research Department of the Deutschen 
Reichsbahn at Wittenberg will demonstrate a very simple 
optical movement developed to allow the observation of the 
flow of weld metal in the metallic are. Recently the Boehler 
Works started the manufacture of a filler rod containing non- 
metallic impurities in the core, to accomplish the same purpose 
for which the flux coating on the outside is intended. Dr. 
Strelow will have a report to make on this development. The 
Welding Committee of the Verein Deutscher Ingenieure has 
indicated that Americans interested in welding who are able 
to be in Germany at the time of the meeting will be given a 
cordial welcome if they are able to make plans to attend the 
welding session mentioned above. 





BURDETT OXYGEN COMPANIES MERGE 

Consolidation of six pioneer companies in the manufacture 
of oxygen, hydrogen and acetylene has been effected by the 
newly organized Compressed Industrial Gases, Incorporated, 
a Delaware corporation with authorized capital stock of 250,- 
000 shares no par value. 

The companies in the merger are the Burdett Oxygen & 
Hydrogen Company (Pittsburgh); Burdett Oxygen & Hy- 
drogen Company of Chicago; Burdett Oxygen Company of 
Detroit; Burdett Oxygen Company of Texas; Burdett Oxy 
gen Company of Chattanooga; The Burdett Oxygen Company 
(Oklahoma), whose assets approximate $1,300,000. 

The Board of Directors of Compressed ‘Industrial ‘tases, 
Incorporated is: J. B. Burdett, Harold S. Cook, George W. 
Dulany, Jr., E. A. Faulhaber, Horace B. Pearson. 

The officers of the new company are: Horace B. Pearson, 
president; E. A. Faulhaber, vice-president; A. H. Scholle, 
treasurer and assistant secretary; E. Hepler, secretary and 
assistant treasurer. 

It is contemplated that the new corporation will acquire 
other properties. 





NEW LINCOLN APPOINTMENTS 


The Lincoln Electric Company announce the following 
changes and additions to their sales and welder service divi- 
sions: 

Mr. H. A. Stamper, who is a graduate of Rensselaer Poly- 
technic Institute and an engineer of considerable experience, 


T 


has been placed in charge of Consumer Motor Sales in The 
New York District. 
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Mr. D. F. Titus, a graduate of Penn State College and for- 
merly with The Portland Cement Association, is now in charge 
of Welder Service in the New York District. 

Both of these gentlemen being under the 
Mr. G, N. Gull, New York District Manager. 

Mr. A. H. Kirkpatrick replaces Mr. D. W. Carver as Mana- 
ger of Welder Service in the Cincinnati District under 
Mr. M. R. Simpson. Mr. Carver having been transferred to 
the Cleveland District. 

Mr. H. E. Nelson, formerly with Willys Overland Com- 
pany at Toledo, now takes charge of Consumer Motor Sales 
in the Cincinnati District. 


direction of 


Mr. P. A. Ludwig has assumed charge of Welder Service in 
Philadelphia and vicinity. He was formerly with Welding 
Engineers, Incorporated, and has a wide knowledge of arc 
welding and its applications. 

Mr. Forrest Kessler has been transferred from the Welding 
Time Study Department at the factory to Welder Service Divi- 
sion in the Cleveland District. 

Mr. J. 
Chicago 


R. Rothermel is in charge of Welder Service at 
under Mr. R. D. Malm, District while 
\V. Weaver has been placed in charge of Consumer Motor 


Sales in the same District. 


Manager, 


VICTOR ANNOUNCES NEW APPOINTMENTS 

The Victor San 
Francisco, Calif., announce that the following specialists have 
been appointed: 


Oxy-Acetylene Equipment Company of 


Mr. E. A. Daniels, formerly in charge of welding operations 
at Avon, Calif., refinery of the Associated Oil Company, has 
been placed in charge of all pipe line refining activities. 

Mr. Earl B. Griffeth, formerly with the Southern Pacific 
Company, has been placed in charge of our Railroad Engineer- 
ing Department. 

Mr. Charles W. Reynolds, formerly with the Air Reduction 
Sales Company, has been added to the 
personnel. 


Pacific Coast sales 


STRAND ISSUES CATALOG OF FLEXIBLE 
SHAFTS AND EQUIPMENTS 


A 48-page catalog recently published by N. A. Strand & Com- 
pany, 5001 N. Lincoln Street, Chicago, illustrates several new 
types of portable flexible shaft equipment, including rotary files, 
grinders, polishers, buffers, drills, screw drivers and nut setters, 
etc. A large variety of attachments for various purposes are 
shown, as well as details of construction of the flexible shafting, 
countershafts, grinding spindles, and hand spindles. The catalog 
includes instructions for the use and care of the equipment, and 
illustrates a large number of uses for the various attachments. 


NEW BULLETIN ON FUZON WELDER 


Fusion Welding Corporation, welding Equipment and Supply 
Division of Chicago Steel and Wire Company, 103rd St. and Tor- 
rence Ave., Chicago, have issued Bulletin D174 which illustrates 
the various types and sizes of the Fuzon Arc Welder. 


HOBART BROTHERS NOW MAKING ARC 
WELDERS 


The Hobart Brothers Company, Troy, Ohio, well known 
manufacturers of electrical equipment, recently added to their 
line of products two types of portable electric arc welders 
with capacities of 10 and 15 H. P., respectively. In this new 
machine the motor and generator are built together as a single 
unit, the generator being of the constant potential single com- 
The have a 
capacity of 175 amperes and the larger machine 300 amperes, 


mutator type. smaller size machine is said to 


the range of electrode sizes on the two machines being re to 


1% inch and % to % inch, respectively. 
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ARC WELDING GENERATOR MOUNTED ON 
McCORMICK DEERING TRACTOR 

A portable arc welding outfit has been developed by the Barton 
Brown Engineering Corporation, 1109 Santa Fe Ave., Los An- 
geles, Cal., by mounting welding generator on a McCormick Deer- 
ing 10-20 caterpillar tractor. 

Chassis or framework is 6 inch channel sides with 6 and 7 inch 
cross channels in front, all are welded construction. Starting 
crank for tractor extends beyond front. Rear end of framework 
is securely bolted to rear axle of tractor by two machined steel 
clamps welded to the channel. Front end of chassis is securely 
bolted to tractor frame. Chassis framework extends to rear under 
tractor rear axle and on this extension is mounted the carrier for 
oxygen and acetylene bottles.. This carrier is bolted onto channel 
and may be easily removed. Space in center between bottles is 

















Tractor-Mounted Are Welding Outfit. 


for carrying welding rod, tool box, etc. If necessary, the draw 
bar to tractor hitch goes through this opening. 

On front of framework the dynamo is bolted and doweled in 
position to keep it in line. The dynamo has a large steel flywheel 
and pulley combination mounted on it. The pulley surface is 
wood lagged. The flywheel gives the dynamo speed stability on 
striking the arc. 

A 6 inch wide double ply endless water proof leather belt is 
used. This is kept tight by means of a gravity cast iron idler 
pulley mounted on Timken bearings. The hinge for idler arm is 
supplied with oil cups and take up for wear. This idler will not 
rattle or work loose. 

The McCormick Deering 10-20 tractor comes complete with 
governor, power take off pulley, etc., and no extras are needed 
from outside companies. 

The power plant is more than sufficient to run the dynamo at 
maximum speed and output. 


NEW MILBURN COMBINATION TORCH DOES 
NOT REQUIRE CHANGING TIPS 

With the new Milburn Combination Cutting and Welding 
Torch Type TI, which has just been announced by the Alex- 
ander Milburn Co., it is not necessary to change the tip to 
change from cutting to welding. A convertible feature of the 
tip changes it from a cutting to a welding tip or vice versa 
by a mere turn of the tip. In one position the gases are 
automatically through the preheating gas passages 
while the high pressure oxygen is carried through the central 
In the next position, made by a quarter 
turn of the tip, the cutting oxygen is cut off and the welding 
gases are conveyed through the central passage of the cutting 
The makers point out that the 
new torch not only saves the operator’s time, but it also 
avoids the necessity of purchasing two sets of tips: cutting 
Each cutting tip being, in fact, either a 
cutting or a welding tip, according to the position in which 
it is placed. In the new torch the well-known Milburn prin- 
ciple of super-mining has been retained. Torch heads, valves, 
bronze forgings, having a tensile 
strength of upwards of 5,000 Ibs. per square inch, are responsi- 
ble for the lightness and durability to be found in the new 


passed 


hole for cutting. 


tip, making a welding flame. 


tips and welding tips. 


bases and other parts of 
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torch. The seamless high pressure tube is specially drawn 
with triple thick walls and is of nickeled silver which has 
double the strength of brass tubing. The new tips are espe- 
cially constructed so that even when the tip may have outlived 
its usefulness as a cutting tip, it is still serviceable as a 
welding tip. 
LEWIS SEAM WELDING HEAD ATTACHES TO 
STANDARD SPOT WELDERS 

One of the most recent developments in the field of electric 
resistance welding is the announcement of the Lewis seam 
welding head, manufactured by the Welding Appliance Com- 
pany, 2111 West Lake Street, Chicago. This equipment is 
in the nature of an attachment which will operate with stand- 
ard makes of spot welding machines converting them into 





Lewis Seam Welding Head Attached to a Spot Welder. 


seam welders. One of the first of these heads which was 
made has been in continuous operation for a number of years 
and is still in service in Brooklyn, N. Y., being used in the 
manufacture of steel rims for bicycle wheels. The construc- 
tion and operating principle has been retained in course of 
the development and refinement in design and the manufac- 
turers are now giving attention to the possibilities for further 
extension of the seam welding process, which is made possible 
by the use of this attachment. 

The manufacturers of the Lewis seam welding head point 
out that although the use of this device converts a spot welder 
into a seam welder there is bound to be a change in the 
capacity of the machine, because the ratings for spot welding 
will not apply for seam welding. The general suggestion is 
given that the thickness of stock to be seam welded should 
never be greater than 1/5 the thickness which the machine 
will safely spot weld. In other words, if a welder has a pro- 
duction capacity for spot welding two pieces of vs gauge 
material it should safely seam weld two pieces of 20 gauge 
material. It will seam weld two pieces of 16 gauge stock, 
provided the spot welder to which it is applied has a trans- 
former capacity of at least 20 K.W. More satisfactory results, 
however, will be obtained in lighter gauges. 

The line drawing reproduced here shows the welding head 
clamped to a spot welding machine. All details of the spot 
welder have purposely been omitted so as to show clearly 
just what the operating principle of the seam welding attach- 
ment is. The photograph which is reproduced here shows the 
old equipment ready for operation. It should be noted that 
the head is adjusted so that it can be set for welding in the 
bottoms of tanks or containers and if side seams are desired 
from the same equipment a quarter turn changes the direction 
of the welding and prepares the machine for that operation as 
well. 

With the exception of a few small parts the Lewis welding 
head is made of solid copper and bronze. Bearing parts 
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which must carry heavy current have been given special atte: 

tion. Exclusive of the pedestal, motor and spot welder th 
welding head and the lower electrode assembly weighs 140 
pounds. The fundamental principle of construction is flexibk 
enough so that special equipment can readily be designed to 
take care of different types of welding operations. There are 
a great many shops in which spot welding is a regular part 
































Sketch Illustrating Principle of Construction of Seam Welding Head. 





of the production schedule which do not have enough work 
in the nature of seam welding to call for the installation of 
a special machine, consequently it is considered that an attach- 
ment of this sort, which makes a number of seam welding 
operations possible will find a considerable demand, particu- 
larly among manufacturers of sheet metal products. 





STATEMENT OF THE OWNERSHIP, MANAGEMENT, CIRCULA- 
TION, ETC., REQUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912. 

Of The Welding Engineer, published monthly at Chicago, Illinois, 
for April 1st, 1928. 

State of Illinois, County of Cook. ss. 

Before me, a notary public, in and for the State and county afore- 
said, personally appeared H. S. Card, who, having been duly sworn 
according to law, deposes and says that he is the business manager 
of The Welding Engineer, and that the following is, to the best of 
his knowledge and belief, a true statement of the ownership, man- 
agement (and if a daily paper, the circulation), etc., of the aforesaid 
publication for the date shown in the above caption, required by 
the Act of August 24, 1912, embodied in section 411, Postal Laws 
and Regulations, printed on the reverse of this form, to wit: 

1. That the names and addresses of the publisher, editor, manag- 
ing editor, and business managers are: 
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Editor, H. S. Card, Chicago, Illinois. 

Managing Editor, H. S. Card, Chicago, Illinois. 

Business Manager, H. S. Card, Chicago, Illinois. 

2. That the owner is: (If owned by a corporation, its name and 
address must be stated and also immediately thereunder the names 
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more of total amount of stock. If not owned by a eorporation, the 
names and addresses of the individual owners must be given. Ii 
owned by a firm, company, or other unincorporated concern, its 
name and address, as well as those of each individual member must 
be given.) 

The Welding Engineer Publishing Co., 608 S. Dearborn St., Chi- 
cago, Til 

G. H. Mackenzie, 7115 Luella Ave., Chicago, Ill. 

M. J. Hungerford, 7115 Luella Ave., Chicago, Ill. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount ol 
bonds, mortgages, or other securities are: (If there are none, so 
state.) None. 

4. That the two paragraphs next above, giving the names of the 
owners, stockholders, and security holders, if any, contain not only 
the list of stock holders and security holders as they appear upon 
the books of the company but also, in cases where the stockholder or 
security holder appears upon the books of the company as trustee 
or in any other fiduciary relation, the name of the person or corpora- 
tion for whom such trustee is acting, is given; also that the said two 
paragraphs contain statements embracing affiant’s full knowledge 
and belief as to the circumstances and conditions under which stock- 
holders and security holders who do not appear upon the books of 
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other than that o fa bona fide owner; and this affiant has no reason 
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interest direct or indirect in the said stock, bonds, or other securi- 
ties than as so stated by him. : 

5. That the average number of copies of each issue of this publi- 
eation sold, or distributed, through the mails or otherwise, to paid 
subscribers during the six months preceding the date shown above 
is. (This information is required from daily wm eazy 


Business Manager. 
Sworn to and subscribed before me this 28th day of March, 1928. 
WILLIAM DERZBACH. 
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Gate valve which had been 
scrapped. Tobin Bronze welded 
and returned to service. 


There is usually 
one best metal for every 
requirement. 


The American Brass Com- 
pany’s Technical Depart- 
ment is prepared to help 
determine what this metal 
is and if the need can be met 
most advantageously with 
copper or an alloy of copper, 
to supply the metal in uni- 
form, dependable quality. 
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Money Saved by 


TOBIN BRONZE 


Repair-Welding 
Broken Parts 
wit: es 


Reg. U. S. Pat. Off. 


HE gate valve illustrated was con- 

signed to the scrap heap as the 
available means for making repairs were 
considered too costly and the results 
questionable. 


An experienced welder who happened 
to be in the plant saw the valve and 
reported that he could Tobin Bronze 


Weld it at a nominal cost. 


The cast iron body of the valve which 
was cracked clear around was welded 
with Tobin Bronze by the oxy-acetylene 
process without special pre-heating. It 
was returned to service as good as new, 
at a fraction of its original cost. 


Many manufacturers are saving money 
by repair-welding broken parts with 
Tobin Bronze. Other concerns are using 
Tobin Bronze Welding to improve the 
quality of manufactured products and to 
reduce production costs. Tobin Bronze 
Welding Rods may be obtained from 
distributors of welding equipment and 
supplies. The name “Tobin Bronze” is 
stamped in every rod. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONN. 
Offices and Agencies in Principal Cities 


Canadian Mill: ANACONDA AMERICAN BRASS, LTD. 
New Toronto, Ontario 


ANACONDA 


COPPER “2” BRASS 
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“STANDARD” 


Welding Wire 
GAS AND ELECTRIC 





for sound permanent welds : : lower costs 
Our costs are considerably under those of large industrial centers; 
ours is a one-profit wire sold direct to user from our own mills 
exclusively devoted to making of welding wire from raw material 
to finished product—hence our extremely low prices for wire that is 
definitely superior. t 


A grade for each type of work—send for samples. Standard Steel & Wire Co., Greensburg, Pa. (Mills at Bolivar, Pa.) 


Adopted exclusively by many large users. 
Prices on request. 








NEWS OF THE WELDING TRADE 
The Magnolia Gas Products Company, Houston, Texas, has 
just issued its new 1928 price list of welding rods and supplies. 
This price list includes a complete variety of rods for gas and 
electric welding in a wide range of sizes as well as regulator 
and torch repair parts, fluxes, hose, goggles, etc. 





Word has been received that the Electric Welding Com- 
pany of Cleveland recently sold out to the Welding Metals 
Manufacturing Company of Cleveland and that the latter con- 
cern has just installed a butt welding department to increase 
their facilities for production welding. 





A. M. Ross resigned his position as welding engineer for 
the American Steel & Wire Company on April 30th and a 
recent letter from Mr. Ross indicates that he is planning to 
spend a few months in the mountains to recover his health. 





The Acme Oxy-Acetylene Company, Chicago, III, are_plan- 
ning the erection of an oxygen plant adjoining their acetylene 
plant at East Chicago, Indiana. Mr. E. D. Findlay, president 
of the company, states that work on the new plant will be 
started at once. 


On March 28th the Linde Air Products Company opened a 
District Sales Office at 48 West McLemore Avenue, in 
Memphis, Tennessee. 


new 
Other Linde district offices are main- 
Users of Linde Oxy- 
gen, Oxweld welding and cutting equipment and supplies, 
Prest-O-Lite acetylene and Carbide in the district 
which consists of Western Tennessee, Northern Mississippi 
and Eastern Arkansas will find this office adequately prepared 
to handle their needs. Mr. H. N. Smith will be district man- 
ager in charge. 


tained in 25 leading industrial centers. 
g 


Union 


W. A. Slack, president of the Torchweld Equipment Com- 
pany, Chicago, is scheduled to address the National Supply 
and Machinery Distributors’ when it meets in 
conjunction with the Southern Supply and Machinery Dealers’ 
Association for its 23rd annual convention at Nashville, Tenn., 
May 15th to 18th. The subject of the talk will be “The Value 
of a One-Price Policy.” 


Association 


P. L. Roberts, who is well known in welding activities in 
the British Isles and a frequent contributor to The Welding 
Engineer, will address a meeting of the Institution of Weld- 
ing Engineers May 15th at Caxton Hall, Westminster, Lon- 
don, on the subject of “The Standardization of Welding.” 


A new plant is being planned by the Acme Welder and, 


Boiler Works, 3530 West 73rd Street, Cleveland, indicating 
that additional facilities are required by the expansion of their 
business. 

In the April issue of Mill Supplies there is an interesting two 
page story regarding the organization of the Charles Bond 
Company, 617 Arch Street, Philadlephia, distributors of Torch- 
weld oxy-acetylene equipment. The Bond company is cele- 
brating its 40th anniversary this year. 





(The U. S. L. Battery Corporation announces the appoint- 
ment of Mr. Carl A. Anderson as New York distributor for 


U. S. L. are welding equipment and accessories, with head- 
quarters at 25 Church Street, and R. S. Armstrong & Brother, 
676 Marietta Street, N. W., Atlanta, Ga., as distributor of this 
equipment in the states of Georgia and South Carolina. 





J. J. Sacks, service engineer of the Fusion Welding Cor- 
poration, Chicago, left the United States April 15th for Mexico 
City, where he will spend several weeks with “La Consoli- 
dada,” a steel works making acetylene and welding wire. 


REBUILT WELDERS 


We specialize in guaranteed rebuilt 


ARC WELDERS q 
SPOT WELDERS 3 
Goodman Electric Machinery Co. 


Newark New Jersey 
ooo OL O10 10 SS IOEI0 





Attention, Welders! 


Have you tried Gold Seal Fluxes for Bronze Weld- 
ing, Cast Iron, Steel and Malleable? 

Successfully brazes on dressed or undressed frac- 
tures: No. 1 for Cast or Malleable, No. 2 for Steel. Price 
$1.00 per pound, each, Postpaid. 

GOLD SEAL MFG. CO. 
Cor. of Pascal & Como St. Paul, Minn. 























Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Experienced salesman to act as representative for 
mill manufacturing welding wire exclusively. Address Box 
154, care of The Welding Engineer. 





Wanted—Used Lincoln are welders. 
details in your reply. 
ing Engineer. 


Give history ana full 
Address Box No. 152, care The Weld- 





Free—Information on Fluxes to first-class welders 
Write R. N. Robbins, 38 Winans St., East Orange, N. J. 


only 





Position Wanted—Electric and acetylene welder with 12 
years’ experience in ship repair, boiler and pressure work. 
Will demonstrate or instruct. Vicinity of New York or Chi- 
cago preferred. Address J. J. Curran, 166 E. Chester St., 
Kingston, N. Y. 





Position Wanted—Welding engineer with 12 years’ practical 
experience. Thorough knowledge of manufacture and sales 
of fuel gases and welding apparatus, gas and electric. Grad- 
uate mechanical and metallurgical engineer. Address Weld- 


ing Engineer, care Myers, 216 Willis Ave., Bronx, N. Y. City. 
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PATENTED 
AUGUST 16, 1925. 





Permits Instantaneous beg Pe Electrode and Speeds Up 
elding 





Sim plicity~ 


STOODY COMPANY 


Manufacturers of 
WELDING ROD—ALLOY STEELS—EQUIPMENT 
Whittier, California 











The Stoody Electrode Holder is a rigid 
one-piece tool, constructed of special steel 
selected for its high conductivity. 


The holder as shown in the illustration is 
of three-prong design. It has no springs, 
levers, screws or slides to become corroded 
or work loose. It grips the rod firmly be- 
tween the three prongs, never allowing it to 
slip or twist. 


Use a Stoody Electrode Holder and you will 
appreciate the ease with which it handles. 


Price $5.00 Complete 























For UNDERWATER CUTTING 
The Ellsberg Torch, Model «S-51” 


(Patent Pending) 








Using Oxygen, Hydrogen and Compressed Air 





Any Thickness Any Depth 


ANYWHERE 
Complete Units and Skilled Operators 
By the Day or on contract 


Prompt Service—Reasonable Rates 


CRAFTSWELD 
EQUIPMENT CORP. 


Manufacturers 
New York, N. Y. 





250 W. 54th St. 


























You Want a Rod 
That is Always 
the Same 





That's 


“SENECA.” 


When an operator finds a welding rod that 
just fits the job in hand, and when he be- 
comes accustomed to that rod’s characteristics, 
it is hard on the welder and harder on the 
cost figures to have the next lot of rod vary 
even slightly from the original lot. 


is uniform. 
is dependable. 


“Seneca” 
“Seneca” 


Made by our own processes from specially 
selected stock, in a wide variety of analyses, 
there is sure to be a “Seneca” wire to meet 
your particular requirements. 


Write us in detail about your 
welding rod problems, and we'll 
tell you what rod you can use with 


best results. Your inquiries will 
receive prompt attention, 


The Seneca Wire Mfg. Co. 


Established 1905 
Fostoria Ohio 


AGENTS WANTED—COMMISSION BASIS 
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They are 100% for Welding when 


they use 


HOLLUP 


WELDING 


Among the strongest advocates of arc 
welded construction you will find firms 
who standardize on HOLLUP Weld- 
ing Products for all their work. They 
have found that a simple short cut to 
uniformly sound welds is the use of the 
right equipment and materials. Their 
results show that arc welding is every- 
thing which is claimed for it. 


There’s a reason for the satisfaction 
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PRODUCTS 


experienced by HOLLUP customers. 
The HOLLUP organization is com- 
posed entirely of arc welding special- 
ists, and is engaged exclusively in the 
production of machinery and materials 
for arc welding. Our specialty is equip- 
ping the customer so he can weld per- 
fectly with minimum effort. This is 
the most efficient and economical way 
to operate an arc welding department. 





For detailed information on HOLLUP Welding 
Products, consult our Bulletin No. 130 


Cc. H. HOLLUP CORPORATION 


3333 W. 48th Place 








Learn 
Oxy-Acetylene and Electric 
WELDING 


A complete and thorough course for the 
beginner or advanced training for the man 
who wants to extend his knowledge. Our 
instructors are men with years of practical 
experience assuring you of complete instruc- 
tion in all applications of oxy-acetylene and 
electric welding. Actual, practical work in 
simple, easy-to-understand lessons. We teach 
iron, steel, brass, bronze, aluminum and all 
other metals. Our pipe welding department 
teaches pipe installations and blue prints. 


Write for descriptive booklet 


ILLINOIS WELDING WORKS SCHOOL 
514 N. LaSalle St. Chicago, III. 


We get YOU 
a job when 
you finish 
or 
a part time 
job while 
in training. 





The largest and best equipped 
WELDING SCHOOL in the World 














Chicago, I11. 








NDUSTELL CASEY 


OXYGEN HYDROGEN 
ACETYLENE NITROGEN 
PRIMOGAS 


GENERATING APPARATUS 


Cylinders—Valves—Regulators 
Eyeosee and International Welding and Cutting Torches 
Welding Wire—Fluxes 
Cast-Iron and Aluminum Rods 
Plain and Armored Rubber Hose 
Asbestos Pads and Paper Goggles, etc. 


All Equipment Fully Guaranteed. 
Quick Shipment and Low Prices. 


KNOWLES ELECTROLYTIC PLANTS 


for the production of hydrogen 


Knowles Patented Cells are safe, simple, easy to in- 
stall, automatic, low in first cost and maintenance, and 
in addition to flexibility of operation have the advan- 
tage of producing also a quantity of pure oxygen equal 
to 50 per cent of the Le get an volume. All sizes up to 
15,000 amperes. Total annual hydrogen capacity of 
plants now in operation, over one and one-half billion 
cubic feet. Our experience as American Manufacturers 
and Distributors enables us to recommend these plants 
unqualifiedly. 

Write for literature and quotations 


“Eyeosee” Cutting Torches 


INTERNATIONAL OXYGEN COMPANY 
Main Offices: Newark, N. J. 


Branches: New York Pittsburgh Toledo Buffalo 
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Lewis Seam-Welding Head 


PATENTS PENDING 


Can be Applied to Any Make Spot-Welder 
Proven by Three Years’ Constant Use 


No structural change is necessary to your spot welder—sim- 
ply clamp the Lewis Welding Head to the upper horn. Re- 
move lower horn and bolt on the proper electrode for either 
transverse or longitudinal weld- 
ing. Please note the electrode 
“drive” is a separate unit and 
NOT attached to spot welder. 

[It will “Lap” or “Seam” weld 
strips or plates any length at 
5 to 30 ft. per minute depend- 
ing upon thickness and quality of stock. 

It will “Side Seam” buckets, pails, oil or 
paint cans, or other cylindrical or square 
pieces. 




















































Above “‘set-up’’ 
is for welding 
in bottoms of 

buckets or 

round tanks. 





It will “weld in” bottoms of buckets, 
pails, cans, etc. 

The welding is done by a continuous 
The above line cuts show OW Of current (not intermittent or inter- 
to before and after rupted). \When completed the joint is gas, 
This bicycle rimisrolled from Steam, water and air tight. 
flat stock and after being butt- 


elded, is seam-welded 2 d . . 
cue Ohs let aieumice- Let us send you our bulletin No. 128 which 


ence in 30 seconds. It is then i i ; ; ; : 

ence in SO ccconds. Ie isthen gives interesting _information on seam welding 

—no burns or marks in general and this Proven Seam Welder in Par- 
icular. 

Other makes of seam welders were tried 

out on above job in competition with " o 

Lewis Welding Heads. RESULT: Lewis W Id A ] ( : 

Welding Heads are, and have been, ex- } ing pp lance O. 

clusive equipment in the manufacture of 


these rims for several years. 2111 West Lake St. Chicago, Ill., U. S. A. 

















An Outstanding Achievement 


It is the NATURAL Properties of The All-Welded Steel Barge 
Genuine Swedish Iron Kiekstad Trussweld System 


ite ; (Patents pending) 
that make it ideal for a welding filler metal. 


' : Now completing Diesel engine-propelled steel tank 
The ores of Central Sweden provide a nat- barge, 102x20x8, 65,000 gallons, with 6 ft. 6 in. 
ural manganese inclusion which resists draft. Approved and classed }4Al® by American 
oxidation of the weld metal. Bureau of Shipping. Vessels constructed under 
These ores are also unusually low in sul- the Kjekstad Trussweld System possess greater 
phur and phosphorus content, assuring ab- strength with less weight, cost less to build and 
sence of brittleness and hardness. maintain, and are constructed more rapidly. It is 

adaptable to all types. 








This combination of natural properties ac- 





counts for the DUCTILITY of welds made When requiring 
with genuine Swedish Iron. WELDED PIPE, TANK, FLOATING EQUIP- 
MENT AND OTHER STEEL CONSTRUC- 
If you havent tried TION, we will be pleased to submit plans. 


Genuine Swedish Iron, 
send us a trial order. 


Attractive proposition for distributors. 
Write for details 


THE BISSETT STEEL COMPANY 





CLEVELAND OHIO 
BRANCHES 
CHICAGO CINCINNATI DETROIT 
330 S. Wells St. 7338 Woodward Ave. S O S WELDING CORPORATION 
Southern Agent 502 Hamilton Ave., Brooklyn, N. Y. 





F. A. Tayler, Richmond Trust Bidg., Richmond, Va. 


aaa 


Telephones Huguenot 1610-1611 










































Yes, he’s using 
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WISSCO WIRE — 














co 
Big WGA 
JIM asrZ warser) 


SAYS: 

I’ve found in buying some 
ordinary welding rods that when I order 
the 3/16” size for example, the rods fur- 
nished as 3/16” really measure 7/32” and 
{'m charged the high 3/16” price. That’s 
not fair to me. 

But when I buy FRE-FLO rods I get 
the same sizes I order and that saves me 
money over the ordinary rod. Believe me 
it’s some saving too, you ought to check 
that up for yourself. 





Want a sample of 
FRE-FLO? Just 
drop us a post- 
card. 





FRE-FLO rods are sold only through 
distributors. A few desirable terri- 
tories are still open. Correspon- 
dence from distributors is invited. 


The Atlas Foundry Company 
Department “A” 


W. 69th & W. & L. E. Ry. Cleveland. O. 








E ALWAYS uses WISSCO for 
both gas and electric welding, 
as he knows results will be 

unquestionable. 


WISSCO Welding Rods and Wires 
are pre-tested and thus of the highest 
quality. 


He also gets much more than welding 
wire when he uses WISSCO. 


He has the call upon an engineering 
and metallurgical department with 
the broadest experience in welding 
problems and costs. 


Wickwire Spencer Welding Engi- 
neers will suggest the stock that will 


give thorough satisfaction on your 
most particular welding jobs. 


With their aid you get economical 
welding and unfailing results. 


Tell them all about it. 











Wickwire Spencer 
Steel Company 


41 East 42nd St. 
New York City 


Buffalo Chicago San Francisco 


WISSCO “rons” 




















More Welds at lower cost 
Burke Variable Voltage Welder 


In addition to the single operator type of welder 
we build a two-operator machine which is dis- 


tinctively a Burke development. 


Either operator can regulate for his own require- 
ments without affecting the other and may use 
any proportion of the capacity of the welder as 
long as their total demands are not greater than the 
rated output of the machine. 


The results are self evident—greater production, 
flexibility and lower cost per weld. 


Bulletin No. 133 gives complete description and 
superior features. Write for it. 


BURKE ELECTRIC COMPANY 
ERIE, PA. 


Service Sales Offices: 


CHICAGO PHILADELPHIA 
DETROIT BUFFALO 
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RED 


DRUM  ,HOUSELIGHTING - MINERS Lamps 
Oxy-ACETYLENE WELDING and CUTTING 


National Carbide Sales Corporation . 342 Madison Avenue . New York, N. Y. 
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Gas Mixture is a 
Fundamental in Goose-neck, Style “6A”? Welding Torch 
M a kin g K “ G To YC he Ss Oey onl SERVICE 


Weldit Acetylene Co., 638 Bagley Ave., Detroit, Mich. 
A. G. Sprague, 276 Davidson Ave., Perth Amboy, N. J. 






A welding torch is made primarily to mix acetylene and oxygen. Sight Feed Generator Co., West Alexandria, Ohio. 
Therefore, in making K-G Torches, our first consideration is to be Welders Service Co., 229 Second Ave., Pittsburgh, Pa. 
sure of getting the correct mixture to produce a smooth neutral flame. Pessaie- Borgen Welding Welle, 650 stn Ave., Cusien, 
By exercising the greatest possible accuracy in the proportioning of Passaic-Bergen Welding Works, 856 Fair St., Paterson, 
gas passages we are able to offer welders a torch which is extremely Sutton-Garten Co., $17 W. 16th ®t, Indianapolis, Ind. 
simple and consequently efficient. This same simplicity makes for a The Service Welding & Supply Co., 509 N. Park St., 
more durable tool, one on which the upkeep cost is practically nothing. Columbus, Obie. 


Chicago Grinding & Machine Co., 2117 Tilden S8t., 

Select your next torch from the K-G catalog. Chicago, Ill. 

oe Accessories Co., 1041 Hamilton St., Allentown, 
a. 


Harry P. Winslow, 35 Vinton St., Worcester, Mass. 
Wiseensin Motor Parts Co., 2446 Prairie Ave., Chicago, 





Welders Supply Co., 700 McCulloch St., Baltimore, Md. 
J. W. Evans Sons, 95 Brook St., Thompkinsville, Staten 
Island, N. Y. 


Standard, Style “M”’ Welding Torch Ag Meee & Boiler Works, 40 Madison Ave., 


H. Harrison Kress, 1718 Sansom 8t., Philadelphia, Pa. 
— & Supplies Co., 3445 Parthenais St., Montreal, 
an 


Welding & Supplies Co., Toronto, Can. 

E. Brass Auto Supply Co., 307 Burnet St., New Bruns- 
wick, N. J. 

Rocky Mountain Welders Supply, Denver, Colo. 


K-G WELDING & CUTTING CO., INC. 
515 W. 29th St. 
New York City 


UC M@@@X€C_WMMCCTHC@AHVCC@Z@CZHHHTC@C@HWH«z 
The Quality Is Not Allowed to Vary 
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FuZON 
A Welder so different 
‘It merits Luvestigation 


Note—simplicity of design made possible 
by the elimination of external stabilizer, 
exciters, rheostats, switches or similar 
auxiliaries. 

Result—the sturdiest, easiest operating 
and lowest maintenance welding machine 
ever built. There is a type of Fuzon 
Welder to meet every requirement. 

In the Fuzon Line will be found equip- 
ment and supplies of merit for oxy- 
acetylene, carbon and metallic arc weld- 
ing, including 


Wellhiles 


WELDING ROD 


Bulletin W-5 on request 
SINGLE 


mie [ 
% ‘ 


Fuzon 
Arc 
Welder 
for 
A. C. 


Drive 

















any COMPANY 


Cae 








can’t | 
go wrong: 


Page doesn’t stop at tagging gas 
welding wire and electrode bundles— 
in addition, every piece is plainly 
stamped. No matter how much lots 
may become mixed in your shop, the 
mark identifies every piece. 


You can depend on the PAGE identi- 
fication mark, too, for every piece is 
carefully processed. And it is shop 
tested to assure proper working qual- 
ities “on the job.” 


Prove for yourself PAGE has taken 
the guess out of gas welding wire and 
electrodes. Your name and address 


will bring a sample. 
wi 


District Offices: Chicago, New York, Pittsburgh, San Francisco 


PAGE STEEL AND WIRE 


Bridgeport, Connecticut 


An Associate Company of the American Chain Company, Incorporated, 


Bridgeport, Conn. 





Welding Wire 
and Electrodes 











May, 1928 











Uniform 
Quality 
Assured 


ELDERS who use 

Commercial Acety- 
lene soon learn that 
every cylinder contains 
the same pure gas. 


Your torch can tell 
the difference! 


COMMERCIAL 
ACETYLENE 


Means pure acetylene. 


COMMERCIAL 
SERVICE 


Means prompt service. 


No matter what your gas 
requirements may be vou 
will be interested in our 
sales plan. Ask our 
nearest office to tell you 
about it. 





Supplied im the following size 


cylinders: 

10x30-in. size - - 125 cu. ft. cap. 
12x36-in. size - - 225 cu. ft. cap. 
12x44-in. size - - 275 cu. ft. cap. 


Commercial Acetylene Supply 


Company, Inc. 


General Office: 71 Broadway 
New York City 


BRANCHES: 
600 W. Jackson Bivd. 683 Atlantic Ave. 
Chicago, Ili. Boston, Mass. 
08 ro Bldg. 417 Market Street 
. pO = ag . San Francisco, Calif. 
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Maximum 
Ductility 


— ductility and non porosity in 
welds are secured through the use of 
Norweld Special Rods. Particularly suited 
for tanks, boilers and general steel work. 
Soft copper coated rods, very low in carbon, 
phosphorus and sulphur. 


A Rod for Every Job 


In Gas or Electric Welding 


Large stocks of welding rods—both gas and 
electric—are carried in our Chicago plant 
for immediate shipment. 

WILSON COLORTIPT HIGH MANGANESE 


NCRWELD SPECIAL NICKELWELD 
NORWELD ELECWELD SPECIAL 
CASTWELD ELECWELD 
BRONZEWELD STEELWELD 
HICARWELD VANADWELD 





RESEESRATIONS 
129 S. Jefferson St. Chicago, Illinois 


J. A. ROESCH, JR. F.W.WaLTerRS D.R. HOFFMAN 
PRES. VICE-PRES, SEC.-TREAS 


Steel — Monel Metal — Nickel — Brass — 
Copper — Copperweld — Nickel Silver 
Nickel Zinc — Phosphor Bronze 








SEND FOR THE WELDER’S GUIDE 


Steel Sales Corp. 129 S. Jefferson St. Chicago 
Gentlemen: Please send me the Welder’s Guide, a practical 
book on welding. 


We do— - Elec. A.C. OD.C. 0 Acetylene welding 


PN. end tne sncdinnh sods chen aedduetdaadbans+ecasiinese 
Street. __- 


Sat Sccellin? Succi Sali 5 Scllin S Saal SS eS S oe | 





. 
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Torchweld operators can 
work at the highest speed 
consistent with good work- 
manship, without interrup- 
tions, and these factors 
mean production and great 
saving in labor and gas costs. 


Torchweld owners tell you 
the difference in purchase 
price is quickly offset by the 
fine performance, real econ- 
omy and low maintenance 
cost with assured safety for 
which Torchweld is so re- 
markable. 


You actually pay less for 
Torchweld products in 
proportion to quality and 
you pay less in upkeep costs, 
because of that quality. 


\ ( 


























The Standard of Comparison 


GET THE FACTS. Write for Catalog No. 28 


TORCHWELD EQUIPMENT COMPANY 


224 N. Carpenter St. 


CHICAGO 














--for Strong welds 


Nichrome 


---the exceptionally strong Welding Rod 





Welds made with “Nichrome” the nickel- 
chromium alloy, possess exceptional strength. 
For example, practical tests of welds on mild 
steel made with “Nichrome” rods, show an 
ultimate tensile strength as high as 55,000 
pounds per square inch. It is interesting to 
note that the welding operation does not de- 
tract from the metal itself. 


Sample ? 


“Nichrome” welds are readily machinable and 
may be applied by either the oxy-acetylene 
or arc welding process. The ease of applica- 
tion and free flowing qualities of “Nichrome” 
welding rod, together with the fact that it 
can find wide application, makes its use ex- 
tremely desirable. 


If you are having difficulty in getting a strong 
weld, we are sure “Nichrome” will prove satis- 
factory. Sample rods will be sent on request. 


DRIVER~HARRIS COMPANY 


HARRISON, NEw JERSEY 


Chicago - Detroit - 


Morristown,N.J. - 


England - France 


Alloy Makers since 1899 
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American Steel & Wire 


Company's 


PREMIER 


(TESTED) 


WELDING WIRES 


Gas Welding Rods 











Electrodes 


PREMIER 
GRADE E A 
oO 5-32 Oo 
ARC TESTED 
A.S.& W.CO. 























PREMIER 
GRADE GA 
oO 3-16 oO 
FLAME TESTED 
A.S. & W.CO. 








REMIER Welding Wire flows freely, giving 

perfect fusion, thorough penetration and the 
desired finish. The uniform quality of Premier 
Welding Wire insures a deposit of metal in the 
weld free from foreign inclusions and possessing 
maximum strength. Before shipment, every 
bundle is electrically tested and manually welded. 
Permanently satisfactory welds and a saving of 
gas, electricity and the welder’s time are thereby 
assured. 


For a dependable welding job, 
use an appropriate grade of Pre- 
mier Welding Wire. Send for 
booklet giving full information 
and specifications. 


American Steel & Wire Co. 


SALES OFFICES 





| EEG 208 fe. La Salle St. ey 30 Chureh St. 
CLEVELAND........... ockefeller Bidg. RVs as vec veccces 10! Marietta St. 
Do i niu.e ta deser Fest of First St. WEEE cov co cccacccess 94 Grove St. 
CINCINNATI.......... Union Trust Bldg. ath tel tae eeaipage we 32 So. Charles St. 
MINNEAPOLIS—aT. ay TEP ER 670 Ellicett St. 
-Merchants Nat'l Bank oe , St. Paul WILKES: BARRE..... Miners Bank Bidg. 
OT ing coun e 6 Olive St. TS (eS eee Praetorian Bidg. 
KANSAS CITY.......... 7 Grand Ave. Pre First Nat'l Bank Bidg. 
OKLAHOMA CITY. First at't Bank Bidg. SALT LAKE CITY....Walker Bank Bidg. 
BIRMINGHAM........ Brown-Marx Bidg. *SAN FRANCISCO. sanex el Russ Bidg. 
MEMPHIS. Union and Planters Bank Bids. *LOS ANGELES... .2087 E. Slauson Ave. 
itt cap mecgunes Statier Bids. *PORTLAND.......... 6th & Alder Sts. 


Rucavsocu@eashh *SEATTL E......4th Ave. Se. & Conn. St. 
*United States Stee! Products Company 
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OXY-ACETYLENE 
Welding and Cutting 


Equipment 
HERE is just one instance where an 
Imperial Oxy-Acetylene Welding 
Outfit saved the day—and a tremendous 
amount of money. 

In this case, blowholes were disclosed in 
one end of a 4,500 pound semi-steel roller. 
To junk this roller would mean a very severe 
loss. But the plant superintendent knew 
what to do. With the aid of an Imperial 
Welding Outfit, he had the blowholes filled 
in with the same kind of semi-steel of which 
the roller was made. When the end was 
machined, no sign of the weld was visible. 
Imperial Welding and Cutting Equipment 
can save money for you, too. Ask our engi- 
neers to suggest the correct outfit to meet 
your needs. 


The Imperial Brass Mfg. Co. 
522 So. Racine Ave., Chicago 





Send for New 
Complete Catalog 
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200-Ampere Size. 
Welding Range, 
50 to 300 Amperes. 


J) 





The 
HANSEN 
is in 
a class 
by itself 


No arc welder could be easier 
to operate than the HANSEN 


SIMPLICITY sxierraie shay the uANSEN. 


current—the voltage control being automatic. No exciter, no 
Due to the elimination of the 


external stabilizer. 
external stabilizer, energy is 


EFFICIENCY simi jitter ore 


is obtained. The result is high overall efficiency and a more 


easily controlled arc. 
a minimum of parts, and the 


LONG LIFE sims 2 pts. gua the 


lubricated ball bearings insure constant, dependable service 
and long life. 


The simplicity of design, with 


Write us for interesting details of 
the Hansen 


NORTHWESTERN MFG. CO. 
Clinton and Madison Sts., Milwaukee, Wis. 
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Willson Fiber 
Welding Spectacle 


, <a 
f ; A ; 


va. \ 
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For comfortable eye-safety at light welding and 
furnace work. Also for protecting against switch- 
board flashes and glare in general. 


Non-conductive to heat and electricity. Will not 
rust or warp. Glass can be changed quickly without 
tools. Comfortable on any face. 

WILLSON FIBER SPECTACLE NO. 1 
With Willson-Weld Glass, $27.00 per dozen 


WILLSON FIBER SPECTACLE NO. 2 


With Industrial Smoke Glass 
$14.40 Per Dozen, F.O.B. 


WILLSON GOGGLES, INC., 
READING, PA. 


tw 4 



































For Production 
Electric Welding 
Machines 








SPOT 





ARC 


Gibb Welding Machines Company 
Bay City, Michigan 









Welding Rods for Every Purpose 
WILSON 


WILLIAMS 





WELDING 
WIRE 





WELDING WIRE 


ELECTRIC and GAS 
WELDING WIRE 


High-Grade . 
Low-Priced 


Guaranteed Analysis 
Absolute Uniformity 





Immediate Shipment from Warehouse 





Send for samples of the new Welidflo wire 


WILLIAMS & COMPANY, INC. 


WELDING SUPPLIES 
925-935 Pennsylvania Avenue, Pittsburgh, Penna. 


“Note the name Pieldflo Each rod the same’”’ 


Representing: TORCHWELD EQUIPMENT CO. 
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Don’t Use Costly Gas and Time 
Getting a Neutral Flame 


The WELDIT GASAVER 
















Saves That 
Useless 
Cost 


 @ ha’ flame adjustment 
; lasts all day. Torch 
is hung on hook when not 
in use, and no gas is 
burned. A pass of the 
torch tip over the pilot 
light gives you the neutral 
lame you had before. 
Savings as high as 40% 
ave been reported. 
It’s a_ safety device, 
too. An = automatic 
check valve k 
flash-backs from 
reaching hose or 
regulators. 

The Gasaver can 
be used with any ’ 
type of appara- 

tus. Approved by 
National Board of Underwriters 
Licensed Under Basic Patents 


Cast Iron Rods 


Welding Torches 
Welding Hose 


Cutting Torches 


Regulators Brazing Wire 
Lead Burning Equipment Fluxes & Solders 
Welding Wire Safety Gloves 


Service 


Welding Goggles 


WELDIT ACETYLENE CO. 
634 Bagley Ave. DETROIT, MICH. 








































WHARTON 


Standard Seamless 
Steel Cylinders 





for— 


OXYGEN | 


HYDROGEN | 
LIQUEFIED PETROLEUM 


GAS 





Interstate Commerce Commission 
Specifications 






William Wharton Jr. & Co., Inc., Easton, Pa. 
Cylinder Sales Office: 110 E. 42nd St., New York | 

















Now in full production with 


“Ki 1474 i’ J 
(Patent applied for) 


ELECTRODES 


The improved production facilities 
in our new plant enable us to fur- 
nish KORO electrodes in any vol- 
ume at prices which are distinctly 
attractive. The quality of the elec- 
trode is uniformly good, and the 
KORO processing and coating give 
it the rapid working quality which 
is so necessary in production work 
as well as repair work. 





Send a trial order for some 
KORO wire from the new plant. 


KORO CORPORATION 


WAUKEGAN, ILLINOIS 


A complete line of gas and electric welding wire. 

























MODEL “‘O” 


has been designed to 
give the welder a maxi- 
mum of comfort and 
protection embodied in 
the extreme lightness 
of weight, proper ven- 
tilation and the abso- 
lute exclusion of all 
outside light. 


MODEL “O” 


is made throughout of spe- 
cial vulcanized fibre of ex- 
ceptional strength and 
wearing qualities. This 
shield carries the CESCO 
indorsement; your assur- 
ance that the- degree of 
quality and workmanship 
is of the highest. 





Model “O” Handshield 


PRICE 
Complete with ESSENTIALITE Lens 
$5.00 each. 


Manufactured by 


Chicago Eye Shield Company 


2300 Warren Ave., Chicago, IIl. 










































THE WELDING ENGINEER May, 1928 







Look at it any way you like ——~ 
SHAWINIGAN CARBIDE 


ives 


"More Gas per Pound’— 





Ss, 








FIBRE THE 


= ALMANC 


RELEASE METALLIC 


es ELECTRODE HOLDER 


Most Simple—Most Efficient—Metallic 
2/e-INCH _ yet yyy ba yg oye ‘ 7” 
ere are no springs ose tension for the grip is positive 
WEARING JAW through both iowe. Careful construction has reduced heating 










A 


FIBRE 
HANDLE to a minimum, while the operator is at the same time fully 
| protected from shocks. It is simple to queny insert and 
release the electrodes, which can be used with very small 
amount of waste. [Its construction permits the removal or 
replacement of the holder cable with only the aid of a screw 
driver—it is not necessary to use soldering. All of these 
exclusive features make the Almanc Metallic Electrode Holder 


a wise buy. Distributors Wanted 





) 

















PATENT SPRING STEEL ALLAN MANUFACTURING AND Mey Aiea co. | 
APPLIED FOR JAWS 726 Washington St., Buffalo, N. Y. 
Welding Equipment Welding Accessories 











HASKINS cnmmmuene 
For Low-Cost Weld Grinding— 


You need HASKINS Equipments. Will speed up 
your work and cut your production costs 10% to 
50%. 


HASKINS Type H-5 Equipments are recommended 
for light and medium grinding—for slotting before 
welding—for weld grinding, etc. Will more than 
pay for themselves. 


Write for full details TODAY! 


R.GHASKINS COMPANY 


* Portable Flexible Shaft Machinery "2. 
ae Une cule on Gender 4639 W. Fulton St., CHICAGO, ILL. 


with HASKINS H-5 Equipment. BRANCH OFFICES IN PRINCIPAL CITIES 











Crown All-Metal Filler is a mineral com- 
position that repairs cracked waterjackets, mo- 
torheads, waterpumps, porous castings, etc., by 
simply heating the casting to 400° heat and 
rubbing on the Crown All-Metal Filler, whicn 
will penetrate through to the underside and TRADE MARK 
rust up Roy —_ a — on a 
pair. n be ie to up, or je - \ 
ways. Being gray in color, it blends with cast CROWN CROWN CROWN, 
iron and steel, although it can be used on all 





metals. R Crewe, Atentuem Selger fue. hes bese tested by Ge Bureau “ 
tandards ashington, a shown to possess tensile strength of 
SPECIAL FOR ELECTRIC WELDERS 14,500 pounds to the —t3 inch. Not only is Crown the strongest made, 


Crown All-Metal Filler is the only compound but the CMR. handle x apply, and the saving of labor makes 
ectri cast Town 4&4 

~~ re KX, > ba ot 4 Crown Aluminum Solder (soft) 1s recommended for sheet aluminum, 

particularly on body work and can be applied with ordinary soldering 
the smallest pin-hole where it is possible for 

iron. After the solder is properly applied it can’t be separated from the 
water to leak out, and the filler will rust, aluminum with aid of chisel and hammer. The soft is also recommended 
which is necessary for a permanent repair. for cracks in castings. 

Crown tron Metallic | Filler is the incomparable metal for filling scored 
Oldest Exclusive Makers of Aluminum Solders cylinders. The special Crown acid is supplied free. 


WRITE TODAY FOR NEW AND LARGER DISCOUNTS ON ALL CROWN SOLDERS 


881 E. 134th Street 


Crown Aluminum Solder Co. “new Yoru cits 





Standard size pound box, $4.50. 
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IDEAL 


FACE SHIELDS 





SHOOT TITE 


See the safe dis- 
tance of hand 
from flame 




























Ideal Face a ae the 5 agp sauna "and neck 
against direct and reflect 

removed. et ot “vulcanised bd ~ ae. 
assuring lurability an ghtness. inged door allows 
quick inspection of work or interchange of glasses. 


IDEAL WELDING GLOVE 


The Ideal Glove for Electric and Acetylene Welders is li 
made from Sheep Skin, which has been Subjected to iy 
an Asbestos Treatment “a = which makes it both heat 
resisting and fireproof. | 

| 


IDEAL | 
WELDING APRON | 


The Ideal Apron for Weld- 
ers is made of leather which } 
has been especially treated 

to stand the heat, and at 

the same time be very flex- 

ible and durable. 


THE IDEAL FACE fim | 
SHIELD CO. | | 


' 468 N. Garfield Ave., 
ee 












SURE!! 
STRONG!!! 






The finest torch lighting 
device ever made. Try it. 


SHOOT-A-LITE CORPORATION 
118 EAST 28th STREET, NEW YORK 


| , rT: 39 
Dixon’s Graphite Rods and Gr) ANTI-BORAX 
Plates for Welding 4, = J Oxy-Acctylene Flares 
Made in all diameters, lengths and sizes. é have EXCEPTION Limerit. 














Small diameter rods are sold in 4, 6 and 8 BRA/-CAST 
inch lengths, the shorter the rod the less FLUX 
breakage in shipping. For bronze welding of Cast Iron. 
p+ also — oe pope E-Z” Welding 
Also Dixon’s Graphite Weld- ‘Guus ot ake aera 


ing Putty. In 5 and 10 Ib. cans. Anti-Borax Compound Co., Ft. Wayne, Ind. 


Dept. 202A. 


Joseph Dixon Crucible Co. 
JERSEY CITY, N. J. 


1827— ONE HUNDREDTH ANNIVERSARY —1927 














NORGREN 
ACETYLENE HOSE COUPLING 


Standard 9/16x18, right and left hand thread 
LONG LIFE AND SAFETY 
List Price All Sizes, $1.00 
Write for literature and discounts 


CARL A. NORGREN CO. 


1157 CALIFORNIA ST. DENVER, COLORADO 
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After all—there is no better machine! 


Cleaner welds mean better jobs and Better 
Jobs mean more jobs. 


Biax guarantees its shaft to do your work 
for a year. 





Write today for full infor- 
mation and catalogue E. 


BIAX FLEXIBLE SHAFT COMPANY 
20 EAST 17th STREET NEW YORK, N. Y. 
Machinists Tool & Supply Co., Los Angeles, Cal. 


AGENTS WANTED 
we tuid aay tet! | The Welding Engineer 


Sizes from 1/10 to 2 H. P. 
Thousands in use. 

















TYPE M 6-¥% H. P. 












Send For Our A worth-while proposition 
ws he to supply dealers and manu- 
Manufactu y ’ ° . 
N. A. STRAND & CO. facturers representatives 
CHICAGO 


Factory and Office WRITE FOR DETAILS 


5001 - 5009 No. Lincoln St. 











ROBERT E. KINKEAD 


ARC WELDING SPECIALIST 
CONSULTING ENGINEER 


3030 Euclid Ave. CLEVELAND, OHIO 























WELDING ROD HOLDER 


FOR THE OXY ACETYLENE WELDER 






Use the Torit 
2 Generator 













~S -———\, and Preheater $1.00 
M RIGHT— PRICED RIGHT ALL STEEL WIRE BRUSHES 
ents: -_ FOR BULLETINS SEND $1.00 FOR pe ss ey BRUSHES 
ST. PAUL WELDING &@ MFG. CO. Money refunded on return goods, if not what you want. 
170 W. THIRD ST., ST. PAUL, MINN,, U.S. A. . c. SORENSEN, 18 Ee Wk oT. eeAGO 















$4.50 





$10 


VULCAN Carbon i 
Electrode Holder 


for all heavy duty 
carbon arc welding j 









UREEKA Metallic Electrode Holder 


Permits the holding of electrode with tre- 
mendous pressure, but requires only very 
slight pressure to release. Perfect electrical 





Positively will not overheat. Light weight. Easy to 
manipulate. 200, 400 and 600 ampere sizes for 4", 
¥%” and 1” diameter Electrode. 

DISTRIBUTORS WANTED 


The Fibre-Metal Products Co. 


Designers and Manufacturers since ae - Boawer’s Welding Helmets and Hand 
ields 
CHESTER, PENNA. 


contact between electrode and holder, with 
elimination of current losses and overheating. 
For zy” to 4%” diameter electrodes. 


GREAT STRENGTH, LIGHT WEIGHT, AMPLE 
CURRENT CAPACITY. NO SPRINGS. 
Saves time, current, rod and worry. Try it. 
































COULD YOUR PROBLEM BE ANSWERED by 
the SPOT WELDING of DISSIMILAR METALS? 


HE success of the use of Elkonite Welding Electrodes 
in spot welding dissimilar metals and alloys has brought 
it to the attention of welding engineers the country over. 


ELKONITE 


The variable electrical and heat resistance of the different grades 

cope of Elkonite Welding Electrodes, plus their ability to hold their 
shape without mushrooming under red heat, heavy pressures and 
high currents are properties of immense value. 


“« 


WATER COOLING 
CHAMBER 


For this variable, relatively high resistance Elkonite as one elec- 
trode, with low resistance Elkonite or copper as the other, gives 
the balance necessary for even heating to welding temperature of 


Fig. 1. Water cooled metals of unequal heat and electrical conductivity, such as, for 
t i ‘od . . ° ° ° . 

showing Elkonite In. instance, copper with galvanized iron, or with nichrome. 

sert. (Courtesy Gen- 

eral Electric Co.) 





This is but one phase of the contribution that Elkonite has made 









































2? 3 3 ol 5 sls 2|'< to resistance welding. In flash, cross-wire, projection welding, 
< z g < a 2 z/2 ¥\x £ Gig] electrical upsetting of rivets, as well as in spot welding non- 
<|<|alolslE/S/Siz\z/F|s ferrous and heavy gauge ferrous metals Elkonite, by eliminating 
roe a all lost time and production due to constant redressing, and shrink- 
ASCOLOY o elele e\elele . ° . : *L -¥-,° 
age loss, is showing new economies and production possibilities 
BRASS e\e\,ele e\elele : : 2 
es PEP RS Eo a in many industries. 
GALVANIZED IRON elelelele eicelele 
IRON eielelele el,elele 
LEAD . . 
MONEL efelelelol [elelele Our engineering staff will gladly co-operate 
NICKEL elelelele elelele . ° ° 
weno bt tetetetethet ett in any resistance welding problem. 
TIN PLATE elelelele elelele 
ZINC - 


















































Fig. 2. Combinations of metals success- 
— pits “Or Elkonite. (Courtesy Gen- a a 
tri . 
aes eh Ss & Co. Inc. 
. 4 . 4 
Inc. 
Weehawken, N. J. 


Exclusive licensees under General Electric Co. 
patents dated May 28, 1925 and Sept. 1, 1925. 
Other patents pending to Elkon Works. 


‘a. d 
ubsidiary of P. R. Mallo 




































































Dualarc S-300 Portable Gasoline Engine Driven Generator. It 
has a combination of advantages that make it a dependable 
and profitable investment for the user of arc welding equipment. 


‘Portable— for Outside Welding! 


Dualarc Welders have a Reserve Voltage in their 
compound wound field sufficient to take care of the 
voltage drop when using welding leads up to one-half 
mile in length. It also gives greater penetration when 
working on rusty or dirty surfaces. Is especially rec- 
ommended for carbon arc welding. 








In itself it is a guaranteed supply of power for opera- 
tion of electric drills and grinders used in preparing 
the work as well as welding, right where you want it, 
using either alternating or direct current. 


























Newarc Accessories 


Newarc A _ electrodes are 
best for welding steel. They 
give a fine-grained, homo- 
geneous weld. 





The proper voltage and amperage for every job is 


Newarc Special Electrodes easily obtained through Dualarc’s separate controls. 


can be supplied for welding 
cast iron, stainless steel, 
alloy steel, brass, bronze 


Continental Red Seal Motor, ball-bearing generator, 
and copper. 


and power take off for air compressor and other fea- 
tures make the S-300 an extremely profitable arc 
welder. Our latest Dualarc folder is very instructive. 


Newarc helmets and hand 
shields, fire resistant gloves, 
aprons, are all carried in 
stock for your convenience. 


May we send you a copy? 








Electric Arc Cutting & Welding Company 


Factory Sales Office 
152-158 Jelliff Avenue 1202-1208 Maccabee Building 
NEWARK, NEW JERSEY DETROIT, MICHIGAN 

















a Lae 



















